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ADVERTISEMENT 


The scientific publications of the National Museum include two 
series, known, respectively, as Proceedings and Bulletin. 

The Proceedings series, begun in 1878, is intended primarily as a 
medium for the publication of original papers, based on the collec- 
tions of the National Museum, that set forth newly acquired facts 
in biology, anthropology, and geology, with descriptions of new forms 
and revisions of limited groups. Copies of each paper, in pamphlet 
form, are distributed as published to libraries and scientific organiza- 
tions and to specialists and others interested in the different subjects. 
The dates at which these separate papers are published are recorded 
in the table of contents of each of the volumes. 

The present volume is the eighty-seventh of this series. 

The series of Bulletins, the first of which was issued in 1875, con- 
tains separate publications comprising monographs of large zoologi- 
cal groups and other general systematic treatises (occasionally in 
several volumes), faunal works, reports of expeditions, catalogs of 
type specimens, special collections, and other material of similar 
nature. The majority of the volumes are octavo in size, but a quarto 
size has been adopted in a few instances in which large plates were 
regarded as indispensable. In the Bulletin series appear volumes 
under the heading Contributions from the United States National 
Herbarium, in octavo form, published by the National Museum since 
1902, which contain papers relating to the botanical collections of 
the Museum. 

ALEXANDER WETMORE, 
Assistant Secretary, Smithsonian Institution. 
Wasuineron, D. C., August 15, 1947. 
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CERATOPSIAN DINOSAURS FROM THE TWO MEDICINE 
FORMATION, UPPER CRETACEOUS OF MONTANA 


By Cuartes W. Gitmore 


TureE expeditions for dinosaurian remains have now been con- 
ducted by me to the Two Medicine formation, as exposed on the 
Blackfeet Indian Reservation in northern Montana. These explora- 
tions have resulted in the accumulation of a considerable number of 
dinosaurian specimens, among which are several pertaining to the 
Ceratopsia that are of more than ordinary interest. 

The first expedition, in 1918, under the auspices of the U. S. 
Geological Survey, discovered the type and other materials of 
Brachyceratops montanensis,+ all juvenile specimens; the second, in 
1928, recovered the type of Styracosaurus ovatus,’ and portions of 
the skull and skeleton of a Monoclonius flecus; and the third, in 1985, 
yielded two fragmentary skeletons pertaining to the genus Lepto- 
ceratops and a disarticulated skull and a few bones of a nearly adult 
Brachyceratops montanensis. These specimens of the 1935 expedition 
are described in the present paper. The figures illustrating them 
were drawn by Sydney Prentice. 


Family PROTOCERATOPSIDAE 
Genus LEPTOCERATOPS Brown 
LEPTOCERATOPS species 
The two specimens of Leptoceratops found in the Two Medicine 


formation for the most part are very fragmentary, but sufficiently 


1 Gilmore, C. W., Smithsonian Misc. Coll., vol. 63, No. 3, pp. 1-10, 1914, 
2 Gilmore, C. W., Proc. U. S. Nat. Mus., vol. 77, art. 16, pp. 36, 37, pl. 10, figs. 1, 2, 1930. 
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diagnostic parts were present to indicate clearly that their affinities 
are with this genus. They are the first recognizable remains of 
Leptoceratops to be found in the Two Medicine formation, and their 
discovery considerably extends the known geological and geograph- 
ical range of this little-known dinosaur. A nearly complete artic- 
ulated hind limb and foot contributes to a better understanding of 
the skeletal anatomy, as a complete pes was previously unknown. 

The genus Leptoceratops was founded * upon an incomplete skeleton 
from the Edmonton formation in southern Alberta, and in 1916 a fine 
skeleton lacking the skull was discovered near the bottom of the 
St. Mary River formation in Montana, which lies above the Two 
Medicine. This latter specimen is now mounted in the American 
Museum of Natural History. 

The occurrence of Leptoceratops in the Two Medicine formation 
would suggest, on geological position alone, that it probably repre- 
sents a species distinct from these found in the Edmonton and 
St. Mary River formations. Comparison, however, fails to disclose 
in the materials now available any character, except size, that would 
serve to distinguish them. Through the courtesy of Dr. Barnum 
Brown, limb and foot bones of Leptoceratops gracilis were lent me 
for direct comparison, but the closest agreement was found in all the 
bones contrasted. The much smaller size of the National Museum 
specimens is in all probability due to immaturity, as indicated by the 
open sutures of the skull parts and the noncoalescence of the vertebral 
processes. For the present I shall, therefore, regard these specimens 
specifically indeterminable in the hope that the discovery of more 
complete materials will eventually clear up the uncertainty of their 
specific identity. 

Specimen U.S.N.M. No. 13863 consists of the incomplete right 
maxillary containing five worn teeth; a premaxillary portion con- 
taining the roots of two teeth; six scattered teeth; distal half of right 
femur; the tibia, fibula, tarsus, and nearly complete pes. All these 
limb and foot bones were found articulated. Included also are shaft 
portions of the radius and ulna. Collected by George B. Pearce, 
July 25, 1935, on the south side of Two Medicine River, Teton 
County, Mont. 

Specimen U.S.N.M. No. 13864 was completely weathered out of the 
ground, but from the fragmentary parts the following recognizable 
elements have been pieced together: Nasals, supraoccipital, and por- 
tion of parietal; frontals; numerous other unidentified skull parts; 
four teeth; incomplete predentary; scapula; ischia; ilia; pubes all 
incomplete; parts of ulnae, radii, femora, and tibiae, a few foot bones. 
Dorsal, caudal, and sacral centra, pieces of ribs. Collected by George 


* Brown, Barnum, Bull, Amer. Mus. Nat. Hist., vol. 33, pp. 567-580, 1914. 
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F. Sternberg, July 30, 1935, on the north side of Two Medicine 
River, Teton County, Mont. 

Description of skull parts—The frontals are represented by the 
median transverse portions of both elements, as shown in figure 1. 
Transversely between the orbital borders the superior surfaces of the 
cojoined frontals are concave from side to side, being much more 
strongly dished than the corresponding part of the Protoceratops 
skull. On the posterior border the surface dips downward but is 
slightly hollowed out on each side of a low longitudinal median ridge. 
The median posterior border is incomplete and thus gives no indica- 


Ficurn 1.—Frontals of Leptoceratops sp. (U.S.N.M. No. 13864): A, ventral view; B, 
dorsal view. pf, Sutural union for postfrontal; prvf, sutural union for prefrontal. 
One-half natural size. 


tion of its contact with the parietal. The outer posterior border, 
which looks backward and outward, has a strongly grooved surface 
for sutural union with the postfrontal. The outer rounded edges, for 
a space of 22 mm., form the frontal contribution to the orbital rims. 
The anterior border presents broken surfaces except for portions of 
the sutural contact for the prefrontals on each side. The superior 
surface on each side of the midline is perforated by a number of 
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small foramina that probably carried nutrient blood vessels into the 
interior of the bones. 

On the ventral side the subtriangular central portion forms the 
roof over the olfactory part of the brain. The roughened grooves at 
each side of this central area represent the sutural contacts of the 
frontals with the underlying ethmoid and orbitosphenoid bones. 
Outside of these sutures the sur- 
faces are smoothly excavated, 
forming the roof of the orbital 
cavities. Measured at the center 
of the orbital rim the frontals 
have a greatest width of 77 mm. 
This part of the skull was ap- 
parently not recovered with any 
of the American Museum of 
Natural History specimens of 
Leptoceratops, and thus it can- 
not be contrasted with them. 
From the frontals of the related 
Protoceratops these may be dis- 
tinguished by the greater concav- 
ity of the dorsal surfaces, rela- 
tively shorter contribution to the 
orbital rim, and the more trans- 
verse direction of the sutural 
union with the postfrontal. 

The nasals are represented by 
the greater portion of the left, 
and a small median part of the 
right, as shown in figure 2. On 
the median line they are united 
by a continuous tongue-and- 
groove suture, as in Leptocera- 
Ficurn 2—Nasals of Leptoceratops sp, tops gracilis Brown. 


CU-S:N.M, “No. | 13864) : Lop view, An “The:antenonend.oi the lertmaag 
terior; p, posterior; pms, sutural surface 


for articulation with the premaxillary; prf, sal is broken off and missing, but 
sutural surface for articulation with the yyost of its outer lateral border is 
prefrontal. One-half natural size. 2 5 
complete, thus displaying the ex- 
tent of the sutural contact between it and the ascending process of the 
premaxillary and with the prefrontal, as indicated in figure 2. 
Judged from the skull of Protoceratops the lachrymal probably filled 
the intervening space. The external surface of each nasal bone, 
more especially the median posterior portions, is roughened and 
further sculptured by shallow grooves, evidently for the transmission 
of nutrient blood vessels. These surfaces gave no evidence of the 
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presence of a nasal horn. The internal surface is smooth, with well- 
defined longitudinal grooves that mark the course of nares superiorly. 
On the underside at the posterior end the left nasal displays part of 
the strongly grooved sutural surface for union with the frontal. This 
end is slightly incomplete. 

An incomplete right maxillary containing five posterior teeth is 
illustrated in figure 3. Most of the borders are incomplete except 
for the concave posterior border, which has a vertically striated 
sutural surface for the articulation of the ectopterygoid, and a short 
median portion of the upper border, which probably articulated with 
the premaxillary. In Protoceratops the pterygoid is said to articu- 
late with this posterior border, no mention being made of the 


Ficurn 3.—Right maxillary of Leptoceratops sp. (U.S.N.M. No. 13863): Lateral view. 
a, Anterior end; p, posterior end. Nine-tenths natural size. 


ectopterygoid. In 7'riceratops, however, as shown by Hatcher,‘ it is 
the ectopterygoid that unites with this border. It is quite possible 
that the ectopterygoid is fused with the pterygoid in Protoceratops 
and was not recognized as a separate element. 

A fragmentary bone containing the simple roots of two teeth is 
identified as the dentigerous border of the premaxillary. Measured 
from center to center these roots are 8 mm. apart, showing the pre- 
maxillary teeth to be more widely spaced than in Protoceratops. 

No recognizable parts of the frill portion of the skull were found. 

Tceth.—The few teeth present except for being slightly smaller are 
in accord with those of Leptoceratops gracilis. The roots are simple, 
not bifid as in the Ceratopsidae. The fully adult teeth that have not 


“U. S. Geol. Surv. Monogr. 49. p. 26. fie. 21. 1907 
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been subjected to wear have transversely compressed crowns that are 
rounded anteroposteriorly with dentate borders. The four posterior 
teeth retained in place in the maxillary of U.S.N.M. No. 13683 have the 
crowns much worn. Their outer surfaces have a characteristic sculp- 


Fiaure 4.—Teeth of Leptoceratops sp. (U.S.N.M. No. 138864): Side (A), inner (B), and 
outer (C) views of worn upper tooth; D, inner view of slightly worn lower tooth, 
Natural size. 


ture, consisting of a prominent vertical ridge placed slightly posterior 
to the middle of the crown and lesser ridges both in front and back 
of the main carina. While the main ridge merges into the cingulum 
at the base of the crown, the lesser ridges fade out 
before reaching the base. On the inner face the sur- 
face is sculptured by a series of lesser parallel ridges, 
which appear to correspond in number to the denti- 
cles on the cutting edge. The four teeth in the 
maxillary (fig. 3) occupy a space 33 mm. in length. 
In the figures of the teeth of Leptoceratops gracilis 
as illustrated by Brown,® they have been inadvert- 
ently mislabeled; the outer should be the inner, in 
both the upper and lower teeth. 

Hind limb and foot—The right hand limb and 
foot of U.S.N.M. No. 13863 were found articulated 
and for the first time give a complete knowledge of 
the pes and tarsus in the genus Lepioceratops. Only 
eter Tae the distal third of the femur is preserved, but it 

—Distal “ : 

end of right femur Shows the same straight shaft, round in cross section, 

iG sow ye With distal articular face at right angles to the 

13863): External Shaft as found in Z. gracilis. In outline the distal 

view, One-half end is squarish with a deep intercondylar notch 

natural size. 
(fig. 5). 

The tibia is complete, but the proximal end has been badly com- 
pressed. The ends are relatively less expanded than in the typical 
ceratopsians and the shaft is subround, but insofar as it can be com- 
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5 Bull. Amer. Mus. Nat. Hist., vol. 33, figs. 2, 6, 1914. 
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pared with the incomplete tibia of Leptoceratops gracilis, except for 
its smaller size, the bones are in full accord. 

The fibula is relatively slender with an expanded proximal end, 
especially the anterior border, which strongly overhangs the shaft. 
On the inner side of the upper fourth the fibula is longitudinally 
hollowed out. The distal end is slightly widened transversely and 
articulates closely with the calcaneum. The 
shaft is flattened, with a strong torque in the 
distal third of the shaft, which throws the 
greatest diameters of the ends at right angles 
to one another. 

The astragalus is proportionately larger 
than in 7'riceratops and articulates with two- 
thirds of the distal end of the tibia (fig. 6). 
When articulated it shows considerably less 
from a posterior view than in Leptoceratops 
gracilis; otherwise they are in full accord. 

The caleaneum when articulated is applied 
entirely to the anterior side of the tibia and is 
hardly visible from a posterior view of this 
bone. Its superior surface is cupped and re- 
ceives the distal end of the fibula. Its outer 
surface is deeply excavated; anteriorly it pro- 
jects forward prominently beyond the astragu- 
lus and presents a broadly convex articular 
surface dorsoventrally. Its inner side abuts 
the astragalus. 

There are two ossified bones in the distal row 
of the tarsus. These were slightly displaced 
in the matrix so that their exact relationship 
to the metatarsals is somewhat uncertain. The 
outer one (fig. 7) was not far removed from ZA 
the end of metatarsal IV, and the presence Of popes 6—Right tibia, f 
a cupped upper articular surface for the cal-  bula, astragalus, and 
caneum and a smooth hemispherical distal sur- fie ee 
face for articulation with the cupped articular 13863): Anterior view. 
end of metatarsal IV indicate its proper posi- aa wees en 
tion in the tarsus. Viewed from above this _ tibia. One-half natural 
bone is quadrangular, and it is thought that “” 
its longer diameter is anteroposterior in the articular foot. In this 
position, which puts the thickened end in front, it makes its most 
perfect articulation with metatarsal IV and with the calcaneum. 
The other tarsal is a flattened quadrangular bone, which may have 
articulated with metatarsals II and III. I find no clue as to its exact 
position. 
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TABLE 1.—Hind-limb measurements of Leptoceratops sp. (U.S.N.M. No. 13863) 


Measurement Mm. 
Total length of tibia, including astragalus__..._.______-_____--------- 200 
Total jeastbsol Gbula) abontce 4 sssccs 1 ela Suh Ne ee 190 
Greatest diameter anteroposteriorly of tibia, proximal end_____________ 72 
Greatest diameter transversely of tibia, distal end____________________- 62 
Leastidiameter of midshaft.oF tibia... =n Sees. dls a 20 
Greatest diameter anteroposteriorly of fibula, proximal end_____________ 26 
Greatest diameter transversely of fibula, distal end___________________- 16 
Least diameter. of midshaft of fibulads 222.555 is ee es, cA 
t@ 


Ki 


te a, 


FIGURE 7.—Right pes of Leptoceratops sp. (U.S.N.M. No. 13863): ta, Distal row of 
tarsals; I, II, III, and IV, digits 1 to 4, respectively. One-half natural size. 
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The foot is complete except for the loss of the proximal end of 
metatarsal I and the ungual phalanx of digit I. It is possible that 
digit 5 may have been represented by a remnant of the metatarsal, 
but no trace of this bone was found. 

Metatarsal I Jacks its upper extremity, but it is quite evident from 
the relationships of the distal ends in the matrix (fig. 7) that it was 
about three-fourths the length of metatarsal II. The shaft is very 
slender, flattened on the inner side where it laps against metatarsal IT, 


Ficure 8.—Right pes of Leptoceratops sp. (U.S.N.M. No. 158638): Viewed diagonally. 
One-half natural size. 


the lower end divaricated away from the axis of the foot. The artic- 
war face is subquadrangular, with the lateral sides of the end 
excavated, more especially the outer. Metatarsal IT is slightly longer 
than metatarsal IV. The shaft is straight. The proximal end is 
elongated anteroposteriorly, the distal end transversely. Beginning 
about one-third its length from the distal end the outer side of the 
shaft thins out to a sharp edge and presents a flattened surface that 
looks more backward than outward and is closely opposed to meta- 
141865—39——2 
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tarsal III when articulated. Below this beveled articular surface 
there is a slight divarication of the distal end outward from the axis 
of the foot. The proximal end is somewhat damaged through crush- 
ing, so that its precise form cannot be determined from this specimen. 
The distal face is quadrangular, the articular surface rounding well 
up on the anterior face and broadly hollowed out on the posterior 
side. The outer lateral face is slightly hollowed 
out. 

Metatarsal IIT is the longest bone of the pes. 
Viewed from the front the distal end is widest, 
gradually narrowing to the proximal end where 
the greatest diameter is anteroposterior. The inner 
side presents a beveled surface that looks forward 
and inward for the articulation of metatarsal IT. 
The outer border is flattened on the upper third 
for the articulation of metatarsal IV. 

Metatarsal IV is widely expanded at the prox- 
imal end. The proximal articular face is subtri- 
angular in outline, with a cupped surface. The 
shaft is flattened anteroposteriorly, with the outer 
border presenting a sharp edge. The inner side 
shows a hollowed-out proximal surface that be- 
comes flattened ventrally and disappears below 
the middle of the bone. This flattened surface 
indicates the contact between metatarsal III and 
IV. Below this contact the bone is divaricated 
outward away from the axis of the foot. 

The distal end has the greatest diameter antero- 
posteriorly, and the outer side of the distal end 
is hollowed out with a strong lip given off from 
the posterior border. 

No trace was found of a vestigial meta- 
tarsal V. 

The phalangial formula is the typical 2, 3, 4, 
Hy 5, 0, and all but the ungual of digit I are present. 
Ficure 9.—Ischium of The ends of both the metatarsals and the pha- 

Reena Wo. Lagan: langes present smooth articular surfaces, thus 

Lateral view. One- indicating it to be a strong, compact, well-articu- 

half natural size, lated foot. 

The proximal phalanges have pully-shaped distal and concave 
proximal ends. A median, rounded, vertical ridge on the proximal 
end fits into a corresponding depression on the distal end of another, 
thus forming a strong union of the phalanges, which permits but 
little lateral motion. There are moderately deep, well-defined pits 
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on the sides for the attachment of ligaments on most of the phalanges. 
The ungual phalanges are depressed as in all predentate Dinosauria, 
rather bluntly pointed, and slightly curved longitudinally. Digit III 
bears the most robust ungual. 

There is a striking resemblance between this pes and that of 
Camptosaurus, in its general structure. The compact, strong articu- 
lations of the metatarsals and phalanges show Leptoceratops to have 
one of the most specialized hind feet of any known quadrupedal 
dinosaur with the exception of Protoceratops, which it closely 
resembles. 


TaBLE 2.—Measurements of hind foot of Leptoceratops sp. (U.S. N. M. No. 13863) 


Digits 
Measurement 

I II Ill IV 

Mm. | Mm. | Mm. | Mm 

Greatestiength of metatarsals==._.._....__.....|.~___- 100 108 92 
Greatest anteroposterior diameter, proximal end_--_|__-___- LGE 5s | Srese 15. 5 

Greatest transverse diameter, proximal end_-__-_-___|{_____- Wi Dy | eee 19 

Greatest transverse diameter, distal end_________- eels 23 iLP/ 
Greatest length of first row of phalanges__________ 41.4 | 38 Site old a ee 

Greatest length of second row of phalanges________|_____-_ 31 20.5 21 

Greatest length of third row of phalanges_________|_____- 35— | 29.5 21 
Greatest length of fourth row of phalanges________|______]____-- 41 18. 5 
Greatest length of fifth row of phalanges__________|______|___-__]_____- 31— 


Pelvic bones.—Portions of both ilia preserved with specimens 
U.S.N.M. No. 13864 resemble those of Protoceratops in having the 
blade portion nearly vertical and without the reflected upper border, 
found in other members of the Ceratopsidae. These bones bear a 
much closer resemblance to the ornithishian ilium than to those of 
the true horned dinosaurs. Shaft portions of both ischia of this 
same specimen (fig. 9) show them to be somewhat curved, as con- 
trasted with the straighter ischia of Protoceratops. 

Both Brown (loc. cit.) and Lull ° have already stressed many points 
of resemblance between Leptoceratops and Protoceratops, and these 
newly acquired materials still further emphasize the nearness of this 
relationship. The genera, however, are distinctly separate, and I am 
in full accord with Lull who points out their wide divergence from all 
other members of the Ceratopsidae. 


®Mem, Peabody Mus. Nat. Hist., vol. 3, pt. 3, 1933. 
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Family CERATOPSIDAE 


Genus BRACHYCERATOPS Gilmore 
BRACHYCERATOPS MONTANENSIS Gilmore 


A disarticulated skull and a few bones of the skeleton obtained by 
the 1935 Smithsonian expedition in northern Montana is clearly refer- 
able to the genus Brachyceratops. It is of interest in displaying for 
the first time some of the adult skeletal features of this genus. This 
specimen is nearly twice the size of the type on which the genus was 
established, and it further demonstrates the very young character of 
those materials. 

Although the generic relationship is clear, there may be some ques- 
tion as to its specific affinities, but for the present I shall regard it 
as belonging to Brachyceratops montanensis, attributing to more 
advanced age such differences in structure as are observed between it 
and the type. The specimen was found about a mile distant from 
the spot where the type was discovered, and on the south side of Milk 
River at approximately the same level in the formation. 

The following elements of the skull and skeleton (U.S.N.M. No. 
14765) were recovered: Right half of the frill lacking the squamosal; 
articulated left postorbital, jugal, postfrontal and prefrontal, lachry- 
mal and supraorbital; right maxillary containing several teeth; left 
premaxillary, rostral, a portion of the right half of the nasal horn 
core; fragment of the basioccipital; unidentified skull fragments; 
both femora, left scapula, first rib; one dorsal vertebra and two 
phalangial bones. 

This is the first undoubted Brachyceratops specimen to be found 
since the discovery of the types in 1913, and it now enables me to 
make several corrections in the restoration of the skull published in 
1914, Furthermore, several skull elements not present in the type are 
here described’ for the first time. 

It is in the frill that the greatest growth changes have taken place, 
and attention is especially directed to the presence of a series of well- 
developed processes projecting outward from the border of the frill 
(fig. 10). In my description of the frill of the type specimen,® it 
was pointed out that there were “no epoccipital bones on the margins 
of the frill but a series of prominences on either side of the median 
emargination gave the periphery a peculiar scalloped effect.” In 
the ight of the specimen now before me it is evident that these prom- 
inences were the incipient processes so prominently developed in the 
adult skull. It further substantiates my original statement that there 


7 Gilmore, C. W., Smithsonian Misc. Coll., vol. 63, No. 3, pls. 1, 2, 1914. 
§ Gilmore, C. W., U. S. Geol. Surv. Prof. Paper 103, p. 12, 1917. 
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were no epoccipital bones developed on the frill of Brachyceratops, 
these processes being direct outgrowths of the frill itself. There is 
no indication of sutural contact, and were these processes separate 
ossifications as in Z'riceratops, Pentaceratops, and many other cera- 
topsian genera, there would be evidence of their union, since all other 
sutural contacts of the skull are plainly visible. 


Ui 


Pa 
meee 


iu 
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Tn MA 
Me Wt | Y / 
Figurn 10.—Interparietal? of Brachyceratops montanensis (U.S.N.M. No. 14765) : Viewed 
from above. One-seventh natural size, 


Hatcher ® has pointed out that in Monoclonius “they [the epoccip- 
itals] are not derived from separate centers of ossification, as are 
the epoccipitais in 7’riceratops, but are present even in young indi- 
viduals, firmly attached to and forming a part of the squamosals and 
parietals.” That he was mistaken in this conclusion is shown by 


®U. S. Geol. Surv. Monogr. 49, p. 19, 1907. 
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both Brown ?° and Lull, who have found epoccipitals to be distinct 
ossifications in skulls of Wonoclonius flecus studied by them. In a 
recent letter Dr. Brown says: “In Cope’s type of Monoclonius crassus 
I cannot be sure whether they [epoccipitals] are separate.” 

While it is true that many aged individuals of the Ceratopsidae 
have complete coalescence of the epoccipital bones with the frill, in 
Brachyceratops we appear to have a type of frill ornamentation whose 
origin is unlike that of other horned Dinosauria. 

Most of the epoccipital processes are incomplete, as this portion of 
the frill was protruding from the bank. There were certainly six, 
possibly seven, of these processes on the border of the interparietal ? 
as contrasted with four on the Afonoclonius frill. These decrease in 
size from above downward. On the left side of the median emargina- 
tion the first two processes, although incomplete, are abnormal in 
development, either as the result of a diseased condition or of an 
old injury. There is no indication of forwardly directed processes 
at the rear of the fenestra as found in specimens of Monoclonius. 

Although none of the borders of the fontanelle are preserved, this 
specimen demonstrates this opening to be farther removed from the 
central bar than indicated in the first restoration. Viewed laterally 
(fig. 11) the interparietal? is more concave from end to end than in 
the juvenile spécimens. 

The anterior median end is almost completely preserved, and it 
displays the same sutural borders for articulation as those of the 
juvenile specimen, which have been fully described. 

At the time of describing the detailed skull structure of B. mon- 
tanensis, following Hay * and von Huene,!® the median element pre- 
viously called parietal was referred to as the dermosupraoccipital or 
interparietal. Since that time two important papers have been pub- 
lished, Lull’s** “Revision of the Ceratopsia” and Sternberg’s 
“Homologies of Certain Bones of the Ceratopsian Skull.” The 
former returns to the use of parietal for the median element but 
without discussing the dissenting opinions; Sternberg, however, pre- 
sents arguments based on a further study of the type skull 
of Styracosaurus albertensis, in which he attempts to prove this 
median element of the frill is the parietal, and further dissents from 
my identification of the postfrontals, which he calls frontals. 
Although willing to concede that there is reason for a difference of 
opinion as to my original interpretation of the bones in question, I 


10 Bull. Amer. Mus. Nat. Hist., vol. 38, p. 551, 1914. 

11 Mem. Peabody Mus. Nat. Hist., vol. 3, pt. 3, pp. 38, 34, 1933. 
22 Proc. U. 8. Nat. Mus., vol. 36, p. 97, 1909. 

148 Neues Jahrb., Band 2, pp. 150-156, 1912. 

14Mem. Peabody Mus. Nat. Hist., vol. 3, pt. 3, 1933 

1 Trans. Roy. Soc. Canada, vol. 21, sect. 4, 1927. 
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About one-seventh natural size. 
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nh, nasal horneore; no, anterior nareal opening; 0, orbit; pf, prefrontal; pm#, premaxillary ; po, postorbital ; poh, 
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postorbital horncore; r, rostral; sq, squamosal; so, supraorbital. 


Figurp 11.—Right lateral view of skull of Brachyceratops montanensis (U.S.N.M. No. 14765) ; inp, Interparietal?; j, jugal; l, lachrymal; m2, 
maxillary; n, nasal: 
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cannot believe that the correct answer to this perplexing problem 
has yet been found. Sternberg, I believe, has correctly determined 
the limits, and sutural unions of the so-called parietal and frontal 
bones in the Styracosaurus skull, for they are in perfect accord with 
my original assembly of the scattered elements of the Brachyceratops 
skull and substantiated by the adult specimen under discussion. My 
objection to accepting the proposed identifications rests entirely on 
the fact that neither of these bones gives any indication on their 
ventral surfaces of ever having participated in the formation oi the 
brain case, which they do in all reptilian skulls of which we have 
knowledge. If it can be shown that they do enter into the formation 
of the brain case, I will then be willing to accept this latest 
interpretation. 

The presence on one side or the other of most of the lateral elements 
of the skull now permits of a second restoration of the skull (fig. 11). 
This reconstruction presents details of some of the structure not given 
in the first attempt and presents for the first time an illustration of a 
nearly adult skull of this genus. 

Though there is probability of error in assembling the disarticu- 
lated elements of a skull, some parts of which were slightly distorted, 
it is believed this reconstruction gives a fairly accurate representation 
of the cranium. The more striking growth changes of this specimen 
as contrasted with the juvenile skull are the development of promi- 
nent epoccipital processes along the borders of the frill and the 
lengthening of the facial region. The latter may be slightly exag- 
gerated in the reconstruction. That fenestra were present in the 
friil appears to be indicated by the extreme thinness of the bone, 
although nowhere do the broken borders give any indication of a 
finished edge. The opening has been tentatively indicated in the 
drawing. 

The left jugal preserved with specimen U.S.N.M. No. 14765 shows 
for the first time in Brachyceratops its exact relationships to the 
surrounding elements, as this bone was missing in the type specimen. 
In form it closely resembles the jugal in Monoclonius, from which it 
differs only in minor details. As in Monoclonius and Chasmosaurus 
the infratemporal fossa lies principally within the jugal, only its 
posterior border being formed by the squamosal. Above it forms 
about one-third of the orbital rim, articulating with the postorbital 
by a diagonally directed suture at the back of the orbit, and with the 
lachrymal at the front of the orbit. 

Anteriorly the jugal sends forward a short process that is widely 
notched for union with the superior process of the maxillary. As in 
Triceratops a slender, forward-directed spur is interposed between 
the lachrymal and maxillary. Posteriorly the lachrymal articulated 
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with the squamosal, but the damaged condition of this border renders 
its precise outline somewhat uncertain. The jugal thus forms the 
external surface of the skull between the orbit and forward of the 
infratemporal fossa. Its relations to the surrounding elements is 
well shown in figure 11. 

Tf an epijugal was present in Brachyceratops it was extremely small. 
A small rounded pit on the outer posteroventral border may repre- 
sent the seat of this missing element (fig. 11). 

The lachrymal is a subquadrangular bone that fills the interspace 
between the jugal below and the prefrontal (frontal of authors) and 
supraorbital above. Its thickened posterior end contributes to the 
formation of the anterior border of the orbit for a space of 42 mm. 
Its lower anterior end is notched and forms the posterior boundary 
of the preorbital fossa. The upper portion of this end was broadly 
in contact with the nasal and probably the posterior branch of the 
premaxillary, a point that cannot be positively determined from this 
incomplete specimen. Viewed laterally the jugal-lachrymal suture 
loops downward into the jugal as in Monoclonius, instead of continu- 
ing straight forward and downward from the orbit as in many 
ceratopsians. 

The supraorbital is a rectangular blocklike bone whose thickened 
suter border forms the upper anterior portion of the orbital rim 
between the lachrymal below and the postorbital above. Internally 
it is wholly in contact with the prefrontal. It is quite evident from 
this specimen that there is early coalescence of the sutures and that 
in aged individuals all trace of them would probably be obliterated 
through fusion. This element was entirely missing in the type, but 
its presence was indicated by the surrounding sutural borders. 

In the right maxillary the unworn crowns of seven young teeth are 
preserved. Four are near the front of the dental series, probably the 
second, third, fourth, and fifth. The other three are near the back 
of the series. These teeth agree in all particulars with the young 
teeth of the type specimen, which have been described.1* About the 
only new information regarding the teeth to be gained from the 
present specimen is that the anterior teeth are considerably smaller 
than the posterior ones. The total number of teeth in the maxillary 
series cannot be positively determined in this specimen, owing to 
injury of the alveolar borders, but it would seem to be in accord with 
the original determination of 20. 

A median portion of the right half of the nasal horn shows it to 
be divided into right and left halves as in the type specimen. The 
internal side is flattened, this surface being sculptured by alternating 
longitudinal grooves and flat-topped ridges that probably fitted into 


16 Gilmore, C. W., U. S. Geol. Surv. Prof. Paper 103, p. 16, figs. 18-20, 1917. 
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their counterparts on the opposite side. A portion of the anterior 
border indicates the horn to have been slightly recurved. The external 
surface is sculptured by a few longitudinal ramifying vascular 
grooves. 

The left premaxillary is preserved in almost its entirety. It shows 
the median septum to be more extensive with a resulting diminution 
in size of the nareal opening through these bones as contrasted with 
the original restoration of this part of the skull; also the ascending 
posterior process is longer and thus extends back farther on the side 
of the face. It closely resembles the premaxillary of Monoclonius 
in being short and deep. 

The rostral except for its larger size is in perfect agreement with 
the rostral of the immature specimens. The outer surfaces are more 
rugose, a difference naturally expected in an animal of more advanced 
age. 

The left scapula is nearly twice the size of those found with the 
typical specimens, but it is in accord with them in all respects. The 
blade is relatively narrower, especially at the center, than in any of 
the Monoclonius scapulae with which it was compared. 

The single anterior dorsal vertebral preserved with this specimen 
agrees in all particulars with those of the type specimen. It shows 
the same strongly elevated diapophyses with relatively small centrum. 
The femora are about 580 mm. long, this measurement being uncer- 
tain because of the crushing to which both have been subjected. On 
this account they offer no basis of comparison with those of other 
members of the Ceratopsia. 

In 1938, after reviewing the skeletal characters of the Brachy- 
ceratops skeleton, Lull‘? remarks: “The relationship of Brachy- 
ceratops with other genera is obscure.” This study of a nearly adult 
specimen I believe clears up some of that obscurity. It now seems 
quite apparent that its closest affinities are with the genus Mono- 
clonius. The short, deep facial region of the skull; similarities in 
frill development, especially the short squamosal; small brow horns 
and large nasal horns; and saddle-shaped crest are all features held 
in common. A summary of the distinguishing skull features of 
Brachyceratops are as follows: Longitudinal division of the nasal 
horn; reduced number of teeth in the dental series; epoccipital proc- 
esses outgrowths of the frill not separate ossifications; greater number 
of epoccipital processes on the frill; and small fenestra in the frill. 


17 Mem. Peabody Mus. Nat. Hist., vol. 3, pt. 3, p. 102, 1933. 
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TWO NEW PARASITIC ISOPODS FROM THE EASTERN 
COAST OF NORTH AMERICA 


By A. S. Pearse and Henry A. WALKER 


Enroniscips are degenerate isopod crustaceans that live within, 
or at times outside, the bodies of other crustaceans. They have not 
hitherto been reported from North America, though they have been 
found in Brazil and Greenland. This paper describes two new 
species, from North Carolina and Prince Edward Island. These 
were taken from xanthid crabs. During the summer of 1938 we 
examined 622 specimens of Panopeus herbstii Milne-Edwards at Beau- 
fort, N. C., and 227 Neopanope texana (Smith) at Ellerslie, Prince 
Edward Island. From these males, females, eggs, larvae, and young 
entoniscids were obtained. Grateful acknowledgement is made to 
Dr. H. F. Prytherch, director of the Beaufort Biological Station of 
the United States Bureau of Fisheries, and to Dr. A. W. H. Needler, 
director of the Prince Edward Island Station of the Fisheries Re- 
search Board of Canada, for many courtesies extended to us at their 
respective stations. 


Genus CANCRION Giard and Bonnier 
CANCRION CAROLINUS, new species 
FicurE 12 


Female.—Body bent, so that the dorsal side of abdomen is against 
the dorsal side of thorax; length, flexed 15 mm., extended 24 mm. 
The cephalogaster bears two large ovate lobes, 2.5 mm. long (fig. 12, 
B, cg); in front of these are a pair of small (0.5 mm.) spherical 

141866—39 19 
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maxillipeds (mf). The thorax bears five pairs of oostegites. On 
the dorsal side of the abdomen is a prominent hemispherical cardiac 
tubercle. The pleura (p/) and exopods (ex) on the abdomen are deli- 


FiIGurRE 12.—Cancrion carolinus, new species: A, Dorsal view of male; B, lateral view of 
female (abd, abdomen; cg, head, or cephalogaster; ez, exopods of second and third 
abdominal segments; hf, cardiac prominence; mf, maxilliped; pl, pleural lamellae of 
first abdominal segments) ; C, ventral view of male; D, side view of female showing 
oostegites (1I-Iv) ; H#, posterior view of third right leg of male; F, G, developing eggs; 
H, sketch of side view of epicarid larva; J, camera-lucida drawing of ventral side of 
epicarid larva (a—1, first antenna; a—2, second antenna; ab—1, first abdominal leg; 
t-T, last thoracic leg; 7, young female from body cavity of a crab. 


cate, much folded, and convoluted. The first pair of oostegites (1) 
are small and folded against the side of the frontal prominence; 
the second pair (fig. 12, D, 11) cover the first when seen laterally 
and are notched distally; the third pair (m1) are truncate and ex- 
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panded distally; and the fourth (1v) are notched and extend to the 
abdominal pleura. The brood chamber is closed in most adults. All 
oostegites are supported by chitinous thickenings arranged like the 
veins in an apple leaf. The last three abdominal appendages are 
absent, but pleural folds are present along the lateral margins, those 
of the first three form complicated folded structures. 

Male.—Body (fig. 12, 4, C) slender, tapered toward posterior end; 
length 2.1mm. Head weakly trilobed in front, twice as wide as 
long, anterior less than half width of posterior margin, two small, 
laterally elongated eye spots near posterior angles. Antennae ab- 
sent; antennules 1-segmented, very short, not reaching beyond frontal 
margin, with 11 setae at tip. The styliform mandibles are enclosed 
in a suctorial oral cone. Thoracic legs (fig. 12, (, #) stout, 5-seg- 
mented; the penultimate segment expanded distally; the terminal 
segment much narrower, conical, and bearing two spines at its tip. 
Abdomen without appendages; terminal segment notched at tip and 
the rami acute. Males were always found attached to females. 

Development.—During July eggs and developmental stages were 
found (fig. 12, 7, G) in females, and on September 2 a female with 
epicarid larvae in her brood pouch was found (fig. 12, H,/). The 
latter were remarkable for the great length of their last thoracic 
legs (¢-7) and swam about actively in sea water. In July wormlike 
young females of various sizes were found. Apparently the epicarid 
larva molts into a young female without appendages (fig. 12, /). 

Occurrence.—Females occurred in various positions in the thoracic 
cavity of crabs, and males present were clinging to them. Once two 
mature females were present in one crab; in another crab there were 
a mature female and two young females. In the 622 crabs examined 
at Beaufort 3 males, 5 mature females, and 5 young females were 
collected. The best collecting ground was found to be the marsh 
east of the railroad bridge at Beaufort; 51 crabs examined from 
other localities yielded nothing. 

Types.—Female holotype, U.S.N.M. No. 77217, from Panopeus 
herbstii Milne Edwards, Beaufort, N. C., September 2, 1938. Male 
allotype, U.S.N.M. No. 77218, same locality and host, July 18, 1938, 
A. S. Pearse, collector. 


CANCRION NEEDLERI, new species 
FIGURE 13 


Only one pair of this entoniscid was collected in the body of the 
first crab examined at Ellerslie, Prince Edward Island; 226 other 
crabs were searched carefully but no more parasites were found, ex- 
cept one other dead, shriveled female entoniscid. 

Female.—Body straight; abdomen not flexed on thorax; length 
18 mm. The rounded frontal lobes project dorsally and anteriorly; 
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total length, 8 mm.; the cockscomblike middle lobe (5.2 mm.) longer 
than the other two; cephalogastric lobes are spherical, 2.7 mm. in 
diameter; maxillipeds very small and inconspicuous. The thorax 
shows a pair of low prominences for the anterior oostegites (p) and 
the last two appear as paired conical papillae (1v, v). The anterior 
portion of the abdomen is covered by loose, wrinkled, fluffy pleura 
(pl) and exopods (ex) ; behind these three well-defined segments with 
rounded lateral expansions connect with a small rounded terminal 
segment. Length of cephalothorax, without frontal lobes, 9.5 mm.; 
length of abdomen, 7 mm. 

Male.—Body rather plump, tapered from middle posteriorly; 
length 1.4 mm. Head rounded (fig. 3, B), not angulate, about twice 
as wide as long; with two large, round eyespots near posterolateral 
borders. Terminal segment of abdomen (fig. 13, @) bifid at tip, 
with rami blunt and rounded. 


Ficurp 13.—Cancrion needleri, new species: A, Dorsal view of male; B, dorsal view of 
head of male; C, lateral and dorsal views of posterior end of male; D, female (cg, 
cephalogaster; ez, exopods of second and third abdominal segments; p, oostegites 
I-111; pl, pleural lamellae of first abdominal segment). 


Types.—Female holotype and male allotype, U.S.N.M. No. 77216, 
from Neopanope texana (Smith), Ellerslie, Prince Edward Island, 
August 4, 1938, A. S. Pearse, collector. 


The two entoniscids described belong in the genus Cancrion as 
defined by Giard and Bonnier (1887), on account of the character 
of the epicarid larva (p. 228) and adults (p. 239). They differ as 
follows from the three species previously described: In females the 
anterior oostegites have fewer and less prominent lobes, the abdom- 
inal segments are more clearly defined, the branchial pleural lamellae 
are confined to the first three abdominal segments, and the cardiac 
prominences are low; in males groups of denticles are absent from 
the abdominal segments and thoracic legs, the head is short and 
broad, and the thoracic pleural lamellae are narrow. They more 
closely resemble each other than the three species described by Giard 
and Bonnier from crabs of the genera Xantho and Pilumnus along 
the coast of France. 
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THE HEDERELLOIDEA, A SUBORDER OF PALEOZOIC 
CYCLOSTOMATOUS BRYOZOA 


By Ray S. Bass_er 


THE MIDDLE and upper Paleozoic strata of North America contain 
many incrusting, tubular, corallike organisms usually classified as 
aberrant cyclostomatous Bryozoa. Hederella, Reptaria, and Hernodia 
are the best-known genera, each represented by a few previously 
described species some of which have been identified from such widely 
separated horizons and localities that their names have little strati- 
graphic significance. The care of large collections of these fossils 
accumulated in the United States National Museum during the past 
30 years led me to take up their study and, in 1934,! to propose the 
name Hederelloidea as a new order of the Cyclostomata, since the 
typical bryozoan ancestrula was observed in a number of the species. 
With the present-day recognition of the Cyclostomata as an order, the 
Hederelloidea becomes subordinal in rank. At present all the six 
known genera are classified under a single family—Reptariidae 
Simpson, 1897. 

The earliest known forms of cyclostomatous Bryozoa occur in the 
lowest Ordovician (Buffalo River series) of Arkansas, where several 
species of Crepipora Ulrich, 1882, of the suborder Ceramoporoidea 
occur. This suborder expands rapidly, particularly in the Devonian 
and Mississippian periods, with the very abundant development of 
Fistulipora and its allies, but so far as known becomes extinct with 
the close of the Paleozoic. In the Chazyan, following the Buffalo 


1 Proc. Geol. Soc. America for 1933, p. 346, 1934, 
139917—39——-1 : 25 
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River series, the Cyclostomata are represented also by typical ex- | 
amples of the suborder Tubuliporina, with Stomatopora, Corynotrypa, | 
Proboscina, and Berenicea abundant until the Middle Silurian, where | 
a few species occur. In the Middle Devonian appeared the last | 
Paleozoic representatives of Tubuliporina, comprising a single species _ 
of Corynotrypa from France and one from Ontario. Then in early — 
Mesozoic times species of this suborder reappear in large numbers, — 
forming the predominating Bryozoa throughout this era and continu- | 


ing in less abundance throughout the Cenozoic and into Recent seas. 


Curiously enough the range of the Hederelloidea occupies the interval | 


from the Silurian to the Permian, where the Tubuliporina are either 
very rare or entirely absent. The relations of the lower Paleozoic to 
the post-Paleozoic Tubuliporina, therefore, become as interesting a 
question as those of the Hederelloidea to the Tubuliporina in general. 


Close study of the American Hederelloidea reveals a considerable 
number of species, not all of which are described in this paper. A | 


typical Hederella from the Middle Devonian of Australia is also — 


herein described, and comments are made upon species of the several 
genera known to occur in Europe, especially in the Eifel Devonian,? 
and in the Bohemian Silurian and Devonian.* Furthermore, only 
the species with incrusting zoaria belonging to the genera Hederella, 
Reptaria, Hernodia, and the new genus Hederopsis are treated here. 
In general these species usually have the appearance of giant examples 
of Stomatopora or Proboscina, this resemblance being emphasized by 
the same bulblike ancestrula noted in some of them. However, the 
Hederelloidea differ, first, in that the walls are less perforate than in 
the Tubuliporina; second, each zooecium is separate and not merged 
in a general crust; third, lateral budding occurs with probably a per- 
forated plate of separation between the zooecia, represented at the 
surface as a distinct suture line; and fourth, the zooecial aperture is 
transversely elliptical and terminal, equaling the width of the tubes. 
This assemblage of characters seems to justify the suborder. 

Closely resembling the Hederelloidea and occurring in practically 
the same geologic range are the Auloporidae, including the Monilo- 
poridae of Grabau. This family, externally very similar but contain- 
ing still larger tubular organisms, is now placed with the corals, 
although its systematic position requires further study. A ready 
method of distinction from the Reptariidae is that the Auloporidae 
have terminal gemmation instead of lateral budding with no line of 
separation at the surface, circular orifices, and thick imperforate 
walls. 


2Solle (Gerhard). Hederella, eine amerikanische Bryozoen Gattung im rheinischen Unterdevon., 
Senckenbergiana, vol. 19, pp. 15-21, 1937. (H. rhenana and H. applicata, new species.) 

3 Prantl, Ferdinand. Revision of the Bohemian Paleozoic Reptariidae (Bryozoa), Acta Musei Nationalis 
Pragae, vol. 1 (B), No. 6, pp. 73-84, pl. 4, 1938. 


THE HEDERELLOIDEA—BASSLER pes 


The discrimination of the Reptariidae is difficult because a single 
species presents so many variations in growth. Zoaria growing upon 
smooth organisms exhibit the size of zooecia and method of branching 
and budding characteristic for the species, but when, as in many cases, 
the host presents an uneven, often rough surface, the aspect of the 
zoarium is considerably changed. Age also has its effect, for the youth- 
ful zoarium may appear so different from older examples of the same 
species that numerous specimens are necessary to determine the true 
specific limits. Fortunately the measurements as to size of zooecia 
and angle of branching seem to be fairly constant when averages are 
considered. 

For convenience of description, the following terms are employed in 
this paper: The zoarium commences with a bulblike ancestrula, from 
which the initial zooecial tube emerges to give rise by lateral budding, 
alternating to the right and the left, to the primary branch. This, 
therefore, consists of individual zooecia springing from about the 
middle of the side of the preceding tube so that apparently a continu- 
ous central tube appears to be present. Then after a certain distance 
characteristic for the species, one of the tubes, branching off at a 
definite angle, continues to bud in that direction and forms a new 
branch, which later on will repeat the process until finally the entire 
zoarium is produced, made up of primary, secondary, and even later 
branches. Thus, the angle of branching of the zoarium may be dis- 
tinguished from the angle at which the individual tubes bud, and 
branching and budding, although based upon the same phenomenon, 
should be discriminated. With these distinctions in mind, the specific 
characters then comprise the angle and interval of zoarial branching, 
the angle and frequency of budding of the individual tubes, the length 
and width of the tubes, the number of tubes occurring along a branch 
in a definite distance, their rate of expansion, and their surface orna- 
mentation. The measurements are computed as follows: The diam- 
eter of a tube is taken at its distal end, the length of a zooecium is 
that of a normal bud from a branch, and the number of zooecia in a 
given length is measured along the same side of a regularly developed 
branch. The bibliography of this suborder is not large, and it is be- 
lieved that all references to the literature are cited in the course of 
this paper. 

The Paleozoic Cyclostomata as well as the Trepostomata in most 
instances form solid calcareous colonies, grouped together as stony 
Bryozoa. Special care is necessary in illustrating these Bryozoa, and 
many articles even of recent date have been published with wholly 
inadequate illustrations. I have devoted much time to the subject 
of proper illustration of such fossils, and a grant from the Penrose 
Fund of the Geological Society of America has enabled me to prepare 
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the illustrations for much unpublished work on the stony Bryozoa. 
The present contribution is the first to appear under this grant. Most 
of the type specimens herein described are the property of the U. 8. 
National Museum. 

The general characters of this suborder and its genera are described 
below. ‘Then follow in order the descriptions of species, faunal lists 
showing geological and geographical distribution, and finally a table 
of measurements for use in the separation of species. 


Order CYCLOSTOMATA Busk 


Suborder HEDERELLOIDEA Bassler, 1934 


Zoarium usually incrusting but sometimes rising into solid branches 
composed of tubular zooecia with perforated walls derived from a 
bulbous ancestrula, as in typical Cyclostomata. Zooecia of individual 
tubes, budded from the lateral wall of the preceding zooecium, the 
ends of each separated by a plate, probably perforated; apertures 
transversely elliptical and terminal equaling the diameter of the 
zooecial tubes. 


Family REPTARIIDAE Simpson, 1897 


Family characters as for the suborder. 
Range.—Middle Silurian to Mississippian. 


Genus HEDERELLA Hall, 1881 


Zoarium attached to various foreign organic objects and rarely to 
pebbles or other inorganic substances, branching, consisting of a 
tubular axis composed of the earlier part of successive zooecia from 
which the zooecia bud laterally, alternately to right and left; tubes 
annulated transversely and finely striated longitudinally; apertures 
terminal, transversely elliptical (fig. 14, A, B). 

Genotype.—Alecto canadensis Nicholson, 1874. Middle Silurian to 
Mississippian. . 

Genus HERNODIA Hail, 1881 


Zoarium as in Hederella but consisting of linear series of elongated 
club-shaped zooecia with no central tubular axis, budding alternately 
from about the middle of the sides of preceding zooecia; each zooecium 
gives rise to one or more daughter zooecia (fig. 14, C). 

Genotype.—H. humifusa Hall, 1881. Upper Silurian, Devonian. 


ee ee ee 
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Genus REPTARIA Rollé, 1851 


Zoarium incrusting, formed of regularly dividing parallel-edged 
branches, composed of short, cylindrical, annulated zooecia of equal 
length, in contact but not coalescing along their sides and proceeding 
in the plane of their host laterally upward from a median line and 
then gently outward. Gemmation takes place at the initial portion 


FIGURE 14.—GENERA OF REPTARIDAE 


A, B, Hederella Hall, 1881: A, Portion of the incrusting zoarium (x 2) of a typical species, H. filiformis 
(Billings, 1859), illustrating budding at angle of 45° and branching at nearly right angles; B, H. 
parallela, new species (X 8), in which the tubes bud at such a low angle as to remain practically 
in contact. 

C, Hernodia Hall, 1881: Genotype, H. humifusa Hall, 1881 (X 4); the incrusting zoarium {s character- 
ized by linear club-shaped zooecia, each budding at an acute angle from about the middle of the 
preceding tube. 

D, Hederopsis, new genus: Sketch of genotype, H. typicalis, new species (X 4), showing earina within 
the tubes. 

E, Reptaria Rollé, 1851: Small portion of genotype, FR. stolonifera Rollé, 1851 (X 4); the parallel-edged 
branches formed of closely adjacent tubes, arising alternately from the basal portions of the preceding 
ones, characterize the genus. 

F, Clonopora Hall, 1881: Fragment (X 4) of genotype, C. semireducta Hall, 1881, illustrating erect cylin- 
drical growth. 

G, Cystopora Hall, 1881: Genotype, C. geniculata Hall, 1883 ( 6), much resembling Clonopora but 
differing in the terminal constriction of the zooecial tubes. 

(All figures except D after Hall and Simpson, 1887.) 


of the preceding opposite zooecium so that no central line of tubes 
occurs as in Hederella (fig. 14, E). 
Genotype.—R. stolonifera Rollé, 1851. Upper Silurian, Devonian. 


HEDEROPSIS, new genus 


Similar to Hederella in form of zoarium and general zooecial struc- 
ture, but within the tubes on their basal side there occurs a well- 
defined longitudinal septum, joined by transverse partitions, outlining 
two rows of compartments (fig. 14, D). 

Genotype.—H. typicalis, new species. Middle Devonian. 


30 PROCEEDINGS OF THE NATIONAL MUSEUM VOL, 87 
Genus CLONOPORA Hall, 1881 


Zoarium ramose, branches cylindrical, consisting of elongate tubular 
zooecia cohering for part of their length then bending outward and 
becoming free; apertures terminal, not contracted, arranged in rings 
or spirally around the branch (fig. 14, F). 

Genotype.—C. semireducta Hall, 1881. Lower and Middle Devonian. 


Genus CYSTOPORA Hall, 1881 


Zoarium cylindrical, ramose, consisting of tubular flask-shaped 
zooecia cohering for the greater part of their length; distally the 
zooecia bend outward becoming free and much contracted; apertures 
transversely elliptical, subterminal (fig. 14, G). 

Genotype.—C. geniculata Hall, 1881. Lower and Middle Devonian. 


DESCRIPTIONS OF SPECIES 
Genus HEDERELLA Hall, 1881 


Hederella Hauu, Trans. Albany Inst., vol. 10, p. 194, 1883 (abstract, p. 194, 
1881).—Haut and Simpson, Pal. New York, vol. 6, p. 26, 1887.—Mu.usr, 
North Amer. Geol. Pal., p. 308, 1889.—Simpson, 14th Ann. Rep. State 
Geol. New York, 1894, p. 599, 1897.—GraBav, Bull. Buffalo Soc. Nat. Sci., 
vol. 6, p. 178, 1899.—NickLEs and Basster, U. S. Geol. Surv. Bull. 173, 
p. 21, 1900.—Prantt, Acta Mus. Nat. Pragae, vol. 1 (B), p. 75, 1938. 

Nicholsonia Davis (part), Kentucky Foss. Corals, pt. 2, 1885 (name proposed 
but not defined). [Genotype: N. canadensis Davis (not Nicholson) = 
Hernodia davisi and Hederella contortilis, new species. ] 

Thamnocoelum Poéra, Syst. Silur. Boheme, vol. 8, p. 208, 1894. (Genotype: 
T. fruticosum Poéta, 1894.) Silurian of Bohemia (see pl. 12, fig. 2). 

This widespread genus is so prolific in species that it is convenient 
to subdivide it into four groups: (1) The Hederella canadensis group, 
which includes the numerous species with small zooecia and the 
rather simple structure of the genotype; (2) the H. alpenensis group, 
in which the branches divide frequently and the zooecia bud regu- 
larly and alternately; (3) a group characterized by H. magna, where 
the tubes, although large, are comparatively short and rapidly expand- 
ing with wide-open apertures; and (4) the H. parallela group wherein 
the zooecia remain so long in contact as to appear parallel. In each 
of these groups the branching and budding and size of tubes are 
fairly constant in the initial and mature stages, but old examples 
often develop such a dense network around the oldest part of the 
zoarium that the real specific characters can be seen only in the 
younger portions of the colony. Bohemian species of this genus not 
considered in the present article are H. fruticosa (Poéta) 1894, H. 
formosa Prantl, 1938, and H. obscura Prantl, 1938. 
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HEDERELLA CANADENSIS GROUP 


Zoarium consisting of a single, narrow, tubular axis formed of the 
initial portions of successive zooecia branching at rather regular 
angles and distances, with the zooecial tubes arising one at a time 
alternately to right and left from about the middle of the side of the 
preceding one. For comparative purposes the 34 species here de- 
scribed under this group are arranged under four headings: (1) The 
typical section with 13 species with small zooecia, (2) the ten species 
grouped around H. vagans, with wider unilinear branches loosely 
subdividing and budding at long intervals, (3) three species with 
long straight tubes as in H. blainvillei, and (4) nine species character- 
ized by H. thedfordensis, with a robust zoarium of rather long, wide, 
frequently budding zooecia. 


Hederella canadensis section 


HEDERELLA CANADENSIS (Nicholson, 1874) 


PuatEe 7, Figures 2-4 


Alecto ? canadensis NicHouson, Can. Nat., ser. 2, vol. 7, p. 146, 1874. 

Aulopora ? canadensis NicHouson, Pal. Prov. Ontario, p. 124, fig. 57a—e, 1874. 

Hederella canadensis Hau, Trans. Albany Inst., vol. 10, p. 194, 1883 (abstract, 
p. 194, 1881); Rep. State Geol. New York 1883 p. 53, 1884.—Mu.uEr, North 
Amer. Geol. Pal., fig. 483 (p. 308), 1889.—WuuitEaves, Contr. Can. Pal., 
vol. 1, p. 210, pl. 28, figs. 8, 8a, 1891.—Simpson, 14th Ann. Rep. State Geol. 
New York, 1894, pl. 25, figs. 12, 13, 1897.—Grasav, Bull. Buffalo Soc. 
Nat. Sci., vol. 6, p. 178, fig. 77, 1899. Not Hederella canadensis Hau and 
Srmpson, Pal. New York, vol. 6, pl. 65, figs. 1-7, 14, 16, 1887 (includes various 
species from the Hamilton at York, N. Y., as follows: Figures 1, 6, and 8=H. 
filiformis (Billings, 1859); 2=H. thedfordensis n.sp.; 3=H. parallela n. sp.; 
4=H. cirrhosa Hall, 1881; 5, 7=H. delicatula n. sp.; 14=H. vagans n. sp.; 
16=H. contortilis). 

Specimens from both the Onondaga limestone and the Hamilton 
shales were included among the original figured types of this species, 
but the original of figure 57c of Nicholson’s illustration is here selected 
as the holotype, as it appears to be the most accurate drawing and, 
moreover, agrees exactly with a topotype in the U. S. National Mu- 
seum collections identified by Nicholson himself. As thus restricted, 
H. canadensis is a slender, delicate species occurring usually as molds 
in the siliceous Onondaga fossils of Ontario, but gutta-percha squeezes 
furnish excellent representations of the surface. The zoarium in- 
crusts cup corals and other objects and consists of a narrow tubular 
axis, which branches at rather regular intervals of about 5 mm. at an 
angle of 30°, from which the zooecia are given off alternately to the right 
and left at distances averaging 1.2 mm.; measuring on the same side of 
the axis 3 to 4 zooecia occur in 5mm. The zooecial tubes are indis- 
tinctly annulated, are about 0.2 mm. in diameter and 0.7 mm. long, 
with the aperture terminal, transversely oval; they arise from the 


32 PROCEEDINGS OF THE NATIONAL MUSEUM VOL, 87 | 


branch at such an acute angle that they often remain in contact with 
it. Although much like H. cirrhosa Hall, 1881, H. canadensis has 
smaller dimensions. 
Occurrence—Middle Devonian (Onondaga): Port Colberne, Ontario | 
(Decewville limestone); vicinity Ann Arbor, Mich. (drift). 
Plesiotype—U.S.N.M. Nos. 52961, 87898. 


HEDERELLA SILURIANA, new species 


Puate 13, Figure 3 


The type and only known example of this, the oldest known species 
of the Hederelloidea, incrusts a brachiopod, Protothyris didyma 
(Dalman), from the Silurian of Gotland, and at first sight seems to 
represent a well-developed Stomatopora. Closer examination shows 
it is an infrequently branching Hederella with short zooecial tubes of 
about the same dimensions as in H. rectifurcata. The type consists 
of several overlapping branches, but a single one exhibits branching 
at a right angle and 2 mm. intervals, with very short zooecial buds 
1 to 2 mm. long, 0.4 mm. in diameter, arising 3 mm. apart on the same 
side of the branch at nearly a right angle. More careful comparison 
with H. rectifurcata will show other differences, such as the extreme 
angularity of branching and budding in the latter. 

Occurrence.—Silurian (Gotlandian): Island of Gotland (probably 
Klintehamn). 

Holotype —U.S.N.M. No. 93954. 


HEDERELLA COLBORNENSIS, new species 


Puate 7, Figure 1 


Associated with the genotype, H. canadensis, at Port Colborne and 
closely simulating it in size, this new species differs in the more strag- 
gly arrangement of the branches and the longer and more infrequently 
budding zooecia. Here the general zooecial arrangement is much as 
in H. vagans, but all of the dimensions are smaller and the zooecia 
themselves consist of elongated tubes budding from the main axis in 
a decided curve at an acute angle. Branching irregular but usually 
about 4 mm. apart at 60° angle. Length of zooecial tubes about 
1.25 mm.; width 0.3 mm.; 4 to 5 zooecia in 5 mm. 

Occurrence—Onondaga (Decewville limestone): Port Colborne, 
Ontario. 

Holotype.—U.S.N.M. No. 87986. 


HEDERELLA CONCINNA, new species 
Puats 7, Fiaures 10-15; Puatre 15, Fiaurs 2 
A delicate species resembling H. canadensis in general size and 


zoarial form, but differing in that the zooecial tubes are longer and 
arise more regularly from the axis at shorter distances and at such a 
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low angle (30° or less) that they frequently remain in contact with it. 
Closer measurements show that the diameter of the tubes is 0.3 mm., 
with 5 to6 tubesin5 mm. Length of zooecial tubes about 0.75 mm.; 
branching somewhat irregular but often at right angles and at inter- 
vals of more than 5 mm. 

Occurrence.—Middle Devonian: Erie County (cotype) (Wanakah 
shale), 3 miles west of East Bethany (cotype) and Livingstone 
County (Centerfield shale), near Pavilion, 14% miles south of East 
Bethany, and Darien (Tichenor limestone), and Kashong Creek 
(Ludlowville shale), all in New York; Thedford (cotype) and Arkona, 
Ontario (Widder shale); Bell quarry, 2.1 miles east of Bay Shore, 
Emmet County (Traverse-Gravel Point limestone) and 1 miles 
northeast of Bay View (Traverse-Petoskey formation), Mich.; San- 
dusky, Ohio (Onondaga-Columbus limestone). 

Cotypes.—U.S.N.M. Nos. 54078, 87955, 87957, 87961, 87884. 


HEDERELLA PARVIRUGOSA, new species 


Puats 6, Fiaures 12-14 


This new species shows considerable resemblance to H. concinna, 
but comparison of the illustrations magnified on the same scale indi- 
cates that it is larger in all its dimensions. The branches subdivide 
at intervals of about 7 mm. when the growth is normal, in which case 
4 zooecia occurin5 mm. The zooecia are short, 1 mm. long and 0.35 
mm. wide, expand rapidly and arise regularly at angles of about 45°, 
often remaining free the greater part of the length. 

H. regularis is a related form but has smaller zooecial measurements, 
with branching more frequent and more regular. H. arachnoidea is 
similar but has less rapidly expanding zooecia. 

Occurrence.—Middle Devonian: Elma (cotype) (Wanakah shale), 
Skaneateles Lake (Ludlowville shale), Moscow (cotype) (Moscow 
shale), Pavilion (Tichenor limestone), and 1% miles southeast of East 
Bethany (Kashong shale), all in New York; Thedford (cotype), 
Marshs Mill, 2% miles east of Arkona, Ontario (Widder shale); 2% 
miles southwest of Sylvania, Ohio (Silica shale); 3% miles west of 
Charlestown, Ind. (Silver Creek dolomite); and abandoned shale pit, 
Alpena Portland Cement Co., Alpena County, Mich. (Traverse- 
Upper Ferron Point formation). 

Cotypes.—U.S.N.M. Nos. 10858, 54120, 78158, 87917-87921. 


HEDERELLA REGULARIS, new species 
Puate 8, Fiaurss 1, 2 
Although apparently closely related to H. concinna in its micro- 


scopic measurements, this species may be separated by the great 
regularity not only in the branching of the zoarium but also in the size 
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and arrangement of the zooecial tubes. The type specimen, which 
incrusts a Cystiphyllum over a space of at least 10 sq. cm., shows the 
same unusually regular arrangment throughout the single zoarium 
of which it is composed. Zooecial tubes short, slightly curved, emerg- 
ing at an angle of about 45°, very delicately lined transversely, and 
with terminal transverse oval aperture slightly raised. Zoarial 
branching at intervais of 3 to 5mm. Zooecial diameter 0.15 mm., 
length 0.6 mm.; 6 tubes in 5 mm. Compared with other species, 
H. regularis is not so delicate as H. delicatula and is smaller than 
H. parvirugosa. 

Occurrence.—Hamilton group: Thedford, Ontario (holotype) (Wid- 
der shale); 3 miles west of East Bethany, N. Y. (Centerfield shale). 

Holotype-—U.S.N.M. Nos. 26575, 94558. 


HEDERELLA ARACHNOIDEA Clarke, 1900 
PuaTE 13, Ficgure 7 


Hederella arachnoidea CLarKn, Mem. New York State Mus., vol. 3, No. 3, p. 61, 
pl. 9, fig. 11, 1900. 

Only the type specimen, a zoarium incrusting the inner surface of a 
trilobite glabella, has been found, but it shows relationship to the 
H. canadensis group, differing from other small species in the consid- 
erable length of its branches and the regularity with which the zooecia 
arise alternately from the branch. Length of zooecia 1.3 mm., 
width of zooecia 0.25 mm.; branching at intervals of about 5 mm., 
often at nearly right angles, with zooecia arising at angle of about 
35°; 4 zooecia in 5 mm. 

H. concinna is a related species but has smaller dimensions. A. 
parvirugosa is perhaps still closer but its zooecia are shorter, more 
rapidly expanding, and wider at their extremity. 

Occurrence.—Oriskany sandstone: Becraft Mountain, near Hud- 
son, N. Y. 

Plastoholotype—U.S.N.M. No. 93957. 


HEDERELLA CIRRHOSA Hall, 1881 
Pate 6, Figures 1-8 


Hederella cirrhosa Haut, Trans. Albany Inst., vol. 10, p. 194, 1883 (abstract, 
p. 194, 1881); Rep. State Geol. New York for 1883, p. 53, 1884.—Ha.u 
and Simpson, Pal. New York, vol. 6, p. 277, pl. 65, figs. 12, 13, 1887.— 
Simpson, 14th Ann. Rep. State Geol. New York, 1894, pl. 25, figs. 10, 11, 
1897.— WuitTEAvEs, Contr. Can. Pal., vol. 1, pt. 5, p. 381, 1898.—BassuEr, 
in Cleland, Wisconsin Geol. Nat. Hist. Surv., Bull. 21, sci. ser. 6, p. 57, pl. 6, 
figs. 4, 5, 1911—Srewarv, Geol. Surv. Ohio, ser. 4, Bull. 32, p. 26, pl. 1, 
fig. 18, 1927. 


Hederella canadensis Haut and Simpson (part), Pal. New York, vol. 6, pl. 65, 
fig. 4, 1887. 
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This graceful species incrusts crinoid stems, cup corals, and other 
organisms where its branches cover several square centimeters. 
The zoarium consists of a narrow single tubed main axis from which 
slightly curving zooecial tubes, 14 mm. long and 0.3 mm. wide, emerge 
alternately and regularly at an angle of 30° to 45° at intervals aver- 
aging 1 mm. Branching of the main axis occurs at long intervals 
usually, but in one regularly growing specimen 74 mm. was the 
average distance. Two or three zooecia occur in 5 mm. measuring 
in the usual manner, although this number is doubled when, as in 
rare cases, all the zooecial budding occurs on the same side of a branch. 

H. concinna is a related but more delicate species, while H. cana- 
densis has also smaller and shorter zooecia. 

Occurrence.—Middle Devonian: West Bloomfield, York, and Skan- 
eateles Lake (Ludlowville shale), Athol Springs, etc., Erie County 
(Wanakah shale), 1% miles south of East Bethany (Tichenor lime- 
stone), 3 miles west of East Bethany (Centerfield shale), and Pavilion 
(Moscow shale), all in New York; Arkona and Thedford, Ontario 
(Widder shale); 3% miles west of Charlestown, Ind. (Silver Creek 
dolomite); and Partridge Point, 3 miles south of Alpena, Mich. 
(Traverse-Partridge Point formation). 

Plesiotypes.—U.S.N.M. Nos. 54105, 87905-87910, 87956. 


HEDERELLA FILIFORMIS (Billings, 1859) 
Piatt 1, Figures 1-6’ 


Aulopora filiformis Brru1n@s, Can. Journ., new ser., vol. 4, p. 119, 1859.—NicHoL- 
son, Pal. Prov. Ontario, p. 42, figs. 1la, b, 1874. 

Hederella filiformis Haut, Trans. Albany Inst., vol. 10, p. 194, 1883 (abstract, 
p. 194, 1881); Rep. State Geol. New York, 1883, p. 54, 1884.—Hatu and 
Simpson, Pal. New York, vol. 6, p. 278, pl. 65, figs. 9-11, 1887 —WnuiTEAvEs, 
Contr. Can. Pal., vol. 1, p. 211, pl. 29, fig. 1, 1897—Grasauv, Bull. Buffalo 
Soc. Nat. Sci., vol. 6, p. 179, fig. 77a, 1899.—Basster, in Cleland, Wisconsin 
Geol. Nat. Hist. Surv., Bull. 21, sci. ser. 6, p. 55, pl. 6, figs. 1-3, 1911. 

Hederella canadensis Hatu and Simpson (part), Pal. New York, vol. 6, pl. 65, 
figs. 1, 6, 8, 1887.—GragBav and Sumer, North Amer. Index Foss., p. 120, 
fig. 179a, 1907.—Srmwart, Geol. Surv. Ohio, ser. 4, Bull. 32, p. 28, pl. 1, 
figs. 16, 17, 1927. 

Although several distinct species were first figured under this name, 
there is little doubt that the specimens here selected for illustration 
agree in all respects with Billings’ original Auwlopora filiformis. These, 
like the original type are incrusting Spirifer mucronatus thedfordensis, 
where they occur in zoaria of several centimeters in diameter composed 
of a unilinear axis, 0.5 mm. wide, branching almost at right angles at 
intervals of about 5.5mm. Short, slightly curved, rapidly expanding 
zooecial tubes about 1 mm. long arise at an angle of about 45° on 
alternate sides of the branch; surface of tubes delicately annulated; 
apertures transversely oval, opening upward; 4 zooecia in 5 mm. 
measuring along a straight branch. 
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Of the hundred or more specimens studied, this species maintains 
its specific characters rather well, differences in its appearance being 
due to the uneven surface it may incrust, or to old-age conditions in 
which a regular mat is formed as in other species of the genus. 

Occurrence.-—Middle Devonian: Arkona and Thedford and vicinity, 
Ontario (Widder shale); 18-Mile Creek and Athol Springs (Wanakah), 
Pavilion and 1% miles south of East Bethany (Tichenor limestone), 
1% miles southeast of East Bethany (Kashong shale), and 3 miles 
west of East Bethany (Centerfield shale), all in New York; 2% miles 
southwest of Sylvania, Ohio (Silica shale); Milwaukee, Wis. (Mil- 
waukee limestone); Rockport quarry (Upper Bell shale), Rockport 
quarry and abandoned shale pit, Alpena Portland Cement Co. quarry 
(Upper Ferron Point formation), 7-Mile Dam and % mile southeast of 
4-Mile Dam, Alpena County (Norway Point formation), 1% miles 
northeast of Bay View and 1.6 miles north of Norwood, Charlevoix 
County (Petoskey formation), 4 mile northwest Bolton, Alpena County 
(Alpena limestone), all in Traverse group of Michigan. 

Plesiotypes.—U.S.N.M. Nos. 18754, 57526, 71769, 87914, 87915. 


HEDERELLA BROWNAE, new species 


PuatTE 1, Ficurn 13 


This new species, based upon a well-preserved specimen incrusting a 
Spirifer and collected by Dr. Ida Brown, of the University of Sydney, 
is interesting as the first record of the suborder in Australia, and in its 
close resemblance to the American species H. filiformis Billings. The 
Australian species differs, however, in the greater length of the zooecia 
(1.6 mm.) and the shorter interval (8 mm.), and the smaller angle 
of branching (60°). The abundant American species H. thedfordensis 
is quite similar in zoarial growth, but it has distinctly larger zooecial 
measurements. 

Occurrence.—Middle Devonian: Taemas, south side of Murrum- 
bidgee River, New South Wales. 

Holotype-—U.S.N.M. No. 97240. 


HEDERELLA ALTERNATA (Hall and Whitfield, 1873) 
Puate 5, Fiaures 1-3 


Stomatopora? alternata HALL and WHITFIELD, 23d Ann. Rep. New York State 
Mus., p. 235, pl. 10, figs. 7, 8, 1873. 

Hederella alternata Fenton and Fenton, Strat. and Fauna Hackberry Stage, 
Upper Devonian, p. 72, pl. 17, figs. 5, 6, 1924. 

A species of moderate size for the genus, in which the alternate 
arrangement of the zooecia in their development along the branches is 
exceptionally well marked. Specimens growing upon rather smooth 
brachiopod shells where the normal arrangement of the tubes has 
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been undisturbed by surface rugosities show that a small bulblike 
ancestrula is followed by a very short tube, which soon commences 
to emit branches at right angles to each other at intervals of about 
3% mm., and that these give rise on alternate sides to zooecia, seldom 
over 1 mm. long, emerging at angles of usually 45°. Four zooecia 
may be counted in 5 mm., and the usual width of both the zooecia 
and branches is about 0.35 mm. 

Occurrence.—Devonian (Hackberry-Cerro Gordo shale): Rockford, 
Towa, and vicinity. 

Plesiotypes—U.S.N.M. Nos. 54081, 65548. 


HEDERELLA LINEARIS (Fenton and Fenton, 1924) 
PuaTE 5, Fiaurss 6, 7 


Hernodia linearis Fenton and Fenton, Strat. and Fauna Hackberry Stage, 
Upper Devonian, p. 73, pl. 17, fig. 7, 1924. 

Although approaching Hernodia in the regularity of its budding, 
this species seems to be a Hederella characterized by its short, broad 
zooecia arising at regular intervals of 1.25 mm. alternately on the sides 
of the branch at an angle of 30° or less. Branching of the zoarium 
also occurs rather regularly at intervals of about 6% mm. and at 
angles of about 60°. Measuring along an uncurved branch 3 zooecia 
occur in 5 mm. Length of zooecial tubes 1.2 mm., width 0.35 mm. 
The associated H. alternata of similar dimensions has less regular 
branching and zooecia emerging at a higher angle. H. filiformis is 
also similar in size but has very short, broad zooecia and branching 
more at a right angle. 

Occurrence.—Devonian (Hackberry-Cerro Gordo shale): Rock- 
ford, Iowa, and vicinity. 

Plesiotype-—U.S.N.M. No. 87887. 


HEDERELLA CONCINNOIDES, new species 
Puate 11, Figure 9 


A very slender species related to H. concinna, from which it may be 
separated by its more delicate unilinear branches dividing at angles 
of about 60° at intervals of 2.5 mm. and emitting zooecia 1 mm. 
long and 0.15 mm. wide at an equally high angle. H. delicatula is 
also related, but its branches are still more delicate and not so regular, 
while its zooecia arise at an acute angle. 

Occurrence.—Middle Devonian: 2% miles southwest of Sylvania, 
Ohio (holotype) (Silica shale); 3 miles west of East Bethany, N. Y. 
(Centerfield shale). 

Holotype.—U.S.N.M. No. 94585. 
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HEDERELLA DELICATULA, new species 
PuateE 11, Figures 1-8 


Hederella canadensis (part) Hatu and Simpson, Pal. New York, vol. 6, pl. 65, 
figs. 5, 7, 1887. 

This very delicate but abundant species may be recognized easily 
by its threadlike zoaritum, which, upon sufficient magnification, 
resolves itself into a main axis giving rise, often at right angles and 
intervals of about 1.5 to 6 mm., to equally narrow branches from 
which, as well as from the main axis, the short zooecia arise on alter- 
nate sides at angles of about 45°. All the other characters are as in 
the larger typical species of the genus. Frequent overgrowth of the 
branches results in a dense mat in which it is hard to trace the arrange- 
ment of the tubes. Zooecial tubes are 0.8 mm. in length and 0.15 
mm. in width; 4 to 5 zooecia in 5 mm. 

This, the most delicate member of the genus, is in marked contrast 
with such forms as H. robusta and H. reimanni, yet the zooecial 
characters of the three are essentially the same except for size. 

Occurrence.—Middle Devonian: 18-Mile Creek, etc., Erie County 
(cotype) (Wanakah shale), 3 miles west of East Bethany, and York 
(Centerfield shale), 1% miles south of East Bethany (cotype) and 
Pavilion (Tichenor limestone), Moscow, Leicester and Kashong Creek 
(Moscow shale), all in New York; Thedford (cotype) and Arkona, 
Ontario (Widder shale); 2% miles southwest of Sylvania, Ohio (Silica 
shale); Lebanon, Ky. (cotype) (Sellersburg limestone); Milwaukee, 
Wis. (cotype) (Milwaukee limestone); Falls of the Ohio (Upper Jef- 
fersonville limestone) (cotype); Petoskey Cement Co., Petoskey 
(Gravel Point limestone), Phelps Quarry (Upper Alpena limestone), 
and Rockport quarry, Alpena County (Upper Ferron Point formation), 
¥% mile southeast of 4-Mile Dam, Alpena County (Norway Point 
formation), Partridge Point, 3 miles south of Alpena (Partridge Point 
formation), 1% miles northeast of Bay View and 1.6 miles north of 
Norwood, Charlevoix County (Petoskey formation), 4% mile north- 
west of Bolton, Alpena County, and Thunder Bay quarry, Alpena 
(Alpena limestone, Dock Street clay), allin Traverse group of Michigan. 

Cotypes—U.S.N.M. Nos. 26574, 50247, 54082, 54100, 54120, 
57529, 87898, 87899, 87900-87906. 


Hederella vagans section 
HEDERELLA VAGANS, new species 
Puate 4, Ficurss 1, 2 


Hederella canadensis Hauu and Stmpson (part), Pal. New York, vol. 6, pl. 65, fig. 
14, 1887 (not Nicholson, 1874). 


Zoarium usually incrusting the epithecated sides of Favosites but 
also growing upon Heliophyllum and other cup corals and consisting 
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of a set of loosely arranged, straggly tubes about 0.4 mm. in width; 
branching at long intervals, 15 mm. or more, and giving rise to short 
zooecia 1 mm. in length at angles of 30° to 45°, at distances averaging 
2.5mm. Tubes faintly annulated; zooecial apertures terminal, trans- 
versely oval, opening upward and equaling the tubes in diameter. 
Two zooecia in 5 mm. 

Occurrence.—Middle Devonian: Thedford (cotypes), Arkona, and 
Bartletts Mills, Ontario (Widder shale); Pavilion and 1% miles south 
of East Bethany, N. Y. (Tichenor limestone); 2% miles southwest of 
Sylvania, Ohio (Silica shale); Ann Arbor, Mich. (drift). 

Cotypes.—U.S.N.M. Nos. 26574, 54117, 87969. 


HEDERELLA GERMANA, new species 


PuaTE 4, Figure 6 


Although related to H. vagans, this species can be distinguished by 
its wider, more coarsely annulated tubes, branching at considerable, 
although shorter, intervals (12 mm.), usually at a right angle, and its 
longer, more distantly spaced zooecia emerging at such a low angle 
as often to remain in contact. Length of zooecial tubes 1.6 mm., 
width 0.5 mm., with 1 to 2 zooecia in 5 mm. 

H. canadensis and H. crassilinea are also related species, which have 
been distinguished under their respective descriptions. 

Occurrence.—Hamilton (Widder shale): Thedford, Ontario. 

Holotype —U.S.N.M. No. 87934. 


HEDERELLA CONTORTILIS, new species 
Puate 8, Ficures 5-8 


Nicholsonia canadensis Davis (not Hederella canadensis Nicholson), Kentucky 
Foss. Corals, pt. 2, pl. 73, figs. 10, 11, pl. 78, fig. 16, 1885 (not pl. 57, fig. 6= 
Hernodia davisi; not pl. 80, fig. 15, undetermined). 

Hederella canadensis Hauu and Simpson (part), Pal. New York, vol. 6, pl. 65, 
fig. 16, 1887. 

Associated with H. adnata, and like it incrusting fenestellid Bryozoa, 
is another species that differs in its distinctly narrower and shorter 
zooecial tubes (0.4 mm. wide and 1.5 mm. long). It often grows in 
such profusion as to form a contorted mat, but a colony unobscured 
by other zoaria or its own branches shows that the zoarial growth is 
rather regular, consisting of a main axis of a single tube from which 
branches emerge at an angle of 50° or more at intervals of 3 mm., 
these emitting zooecial tubes on alternate sides at an angle of 50°-60° 
and at distances of about their own length with about 3 in 5 mm. 
Frequently the zooecial tubes all arise on one side of the branch, thus 
adding confusion among them. 

H. vagans has about the same width of tubes, but its zooecia are 
shorter and branch at less frequent intervals. 
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Occurrence.—Onondaga (Upper Jeffersonville limestone-Spirifer 
acuminatus bed): Falls of the Ohio. 
Cotypes—U.S.N.M. No. 87954. 


HEDERELLA ANGULATA (Davis, 1885) 
Puate 7, Fiaurss 5, 6 
Nicholsonia angulata Davis, Kentucky Foss. Corals, pl. 80, fig. 15, 1885. 


A species much like H. vagans but differing in that the primary 
axial tubes, 0.3 mm. in width, give rise at short intervals (1.5 mm. to 
3 mm.) to long secondary branches at more or less of a right angle, 
from which in turn emerge very short zooecia (0.5 mm.) at intervals 
of 2 to 3 mm. at a 45° angle with 1 to 2 in 5 mm. Surface very 
delicately annulated. Comparisons with H. rectifurcata are given 
under description of the latter. 

Occurrence.—Onondaga (Upper Jeffersonville limestone-Spirifer 
acuminatus zone): Falls of the Ohio. 

Plesiotype-—U.S.N.M. No. 54092. 


HEDERELLA TENERA, new species 


PuaTeE 7, Figures 7-9 


Associated with H. angulata is a more delicate species also closely 
related to H. vagans but distinguished from both by its narrow 
branches (0.25 mm. in width), which subdivide at an angle less than 
45° at intervals of 1.5 to 2 mm., with longer zooecia (1.3 mm. and 3 
in 5 mm.) emerging at an equally small angle at long distances. In 
this, as in the related species, the surface ornament is exceedingly 
delicate and the transversely oval zooecial apertures bend slightly 
upward. 

Occurrence.—Onondaga (Upper Jeffersonville limestone-Spirifer 
acuminatus bed): Falls of the Ohio. 

Cotypes—U.S.N.M. No. 87913. 


HEDERELLA ULRICHI, new species 


PuLaTE 13, Figure 8 


This species is based upon a mold in sandstone, gutta-percha 
squeezes of which indicate a form related to H. crassilinea from the 
Snyder Creek shale of Missouri but differing in that the zooecia are 
larger (2 mm. long and 0.7 mm. wide, with 24% in 5 mm.) and bud 
alternately from the main axis at smaller angles (less than 45°) so 
that they form narrow branches, which in themselves bifurcate at 
distances of about 10 mm. Better specimens will show other char- 
acters for this robust species. 

The specific name is in honor of Dr. E. O. Ulrich, who collected the 
type specimen. 
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Occurrence.—Helderbergian (50 feet below top): Big Stone Gap, Va. 
Holotype.—U.S.N.M. No. 93956. 


HEDERELLA OCCIDENTALIS, new species 
Puate 6, Ficure 15 


This species, represented by a none-too-well preserved specimen, 
is described mainly to show the occurrence of Hederella in the De- 
vonian faunas of the Western United States. The type, which 
incrusts a Schizophoria, consists of a portion of a frequently branching 
zoarium, dividing at intervals of 3 mm. at angles of 50° to 60°, emitting 
zooecia 1.5 mm. long and 0.5 mm. wide, also at a high angle. 

Occurrence.—Devonian (Percha shale): Lake Valley, N. Mex. 

Holotype.-—U.S.N.M. No. 87936. 


HEDERELLA CRASSILINEA, new species 
PuaTE 4, Figure 4; Puatse 13, Ficurss 4, 5 


Although similar to H. germana from the Widder beds of Ontario 
in the width of zooecia, surface ornamentation, and the right-angled 
method of branching, this new species can be readily recognized by 
the more regular and frequent budding of the tubes. These are short 
(1.3 mm. long and 0.6 mm. wide) and emerge at an angle of about 
45° at quite regular intervals of about 2 mm., with 2% to 3 in 5 mm. 
Branching occurs at intervals of 5 to 10 mm. 

H. camdenensis from the Helderbergian of west Tennessee is also 
similar but has longer zooecia and less regular budding. 

Occurrence.—Devonian: Fulton, etc., Callaway County, Mo. (holo- 
type) (Snyder Creek shale); railroad fill northeast of Randalia (para- 
type) and Iowa City (paratype), lowa (Cedar Valley formation). 

Holotype and paratypes —U.S.N.M. Nos. 25462; 78639, 94571. 


HEDERELLA CAMDENENSIS, new species 
PLATE 6, Figure 16 


This species, represented by a fragmentary zoarium incrusting a 
Gypidula, is described in order to call attention to the presence of this 
group of the genus in the Helderbergian of Tennessee. Although evi- 
dently related to H. vagans, the present species branches more fre- 
quently, the zooecia are longer (1.6 mm.) and wider (0.5 mm.) and 
bud from the main axis at an angle of about 45° at more frequent 
intervals, with 3 zooecia in 5 mm. More complete specimens will 
probably reveal additional characters. 

Occurrence.—Helderbergian (New Scotland-Birdsong shale): Just 
south of Camden, Tenn. 

Holotype —U.S.N.M. No. 87968. 

139917392 
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HEDERELLA RECTIFURCATA, new species 
Puate 7, Figure 16 


This species is characterized by its rather straight primary branches 
from which secondary branches arise at intervals of about 3 mm. almost 
at right angles, both of which in turn give origin at the same angle (at 
intervals of 1.5 mm.) to very short zooecia terminated by elliptical 
apertures directed upward. Branches and tubes about 0.3 mm. in 
diameter; 2 to 3 zooecia in 5 mm. 

The rectangular method of branching and the very short zooecial 
tubes arising at a right angle make this species of the H. canadensis 
group easily recognized. Although similar to H. angulata (Davis) in 
general dimensions and short buds, H. rectifurcata is readily distin- 
guished by its closer branching and its budding at a right angle. 

Occurrence.—Middle Devonian: 18-Mile Creek (holotype) and 
Athol Springs (Wanakah shale), 14% miles southeast of East Bethany 
(Moscow-Kashong shale), Kashong Creek (Ludlowville shale), 3 
miles west of East Bethany (Centerfield shale) and 1% miles south of 
East Bethany (Tichenor limestone), all in New York; 2% miles south- 
west of Sylvania, Ohio (Silica shale); Milwaukee, Wis. (Milwaukee 
limestone); Petoskey Cement Co., Petoskey, Mich. (Traverse-Gravel 
Point limestone); Thedford and vicinity, Ontario (Widder shale). 

Holotype.—U.S.N.M. Nos. 50247, 87923-87926. 


Hederella blainvillet section 
HEDERELLA BLAINVILLEI Clarke, 1907 
PLATE 13, FicurE 6 


Hederella blainvillei Clarke, New York State Mus. Bull. 107, p. 289, fig., 1907; 
New York State Mus. Mem. 9, pt. 1, p. 242, pl. 48, fig. 2, 1908. 

This species, which forms gracefully expanding incrustations upon 
brachiopod shells, is closely related to H. ramea Clarke but differs in 
its “much more rapidly branching zoaria and consequently shorter 
cells producing a fuller and denser stock.’’ The original illustration 
on plate 13 exhibits these features and shows that the bushy aspect 
of the zoarium is caused by the very regular branching at intervals 
of about 4 mm. and at an angle of about 30°, and the equally regular | 
budding of the zooecia at the same angle. Width of branches and 
zooecia 0.5 mm., length of zooecia 2 to 3 mm. 

As noted, H. ramea Clarke has a similar method of growth but the 
zooecia are longer and narrower. AHederella species,* described by 
Clarke from the Lower Devonian Moose River sandstone of Moose- 
head Lake, Maine, is almost certainly the same as H. blainvillei. 


4 Clarke, New York State Mus. Mem. 9, pt. 2, pl. 21, figs. 18, 19, 1909. 
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Occurrence.—Devonian (Gaspé sandstone): Portage Road, Gaspé, 
and Haldemand, Quebec. 
Pleisotypes—U.S.N.M. Nos. 87981, 87982. 


HEDERELLA RAMEA Clarke, 1900 
PuatEe 13, Fiaure 10 


Hederella ramea CuarkEe, Mem. New York State Mus., vol. 3, No. 3, p. 62, pl. 
9, fig. 9, 1900. 

As shown by the original illustration and a further enlargement of 
the holotype on Clarke’s plate 9, this species is related to H. blain- 
villei, differing in that branching occurs more regularly and at shorter 
intervals, sometimes as close together as 3 mm. The zooecial tubes 
also are not so wide (0.35 mm. instead of 0.5 mm.) and much longer 
(3 mm.), sometimes reaching a length of an entire branch before 
giving rise to other zooecia. The angle both of branching and of 
budding is less than 30°, but both zooecia and branches remain quite 
separate and form a palmate expansion. 

Occurrence.—Oriskany sandstone: Becraft Mountain, near Hudson, 
\ ae'g 

Plastoholotype —U.S.N.M. No. 87922. 


HEDERELLA PAVILIONENSIS, new species 


Puate 4, Figure 5 


Zoarium as in H. vagans and H. ramea, with the same loose manner 
of growth but the unilinear axis branches more frequently at a 45° 
angle, forming a much divided ensemble with quite elongated indi- 
vidual tubes, which bud at an angle less than 45°. Growth in general 
more robust than in H. vagans, the tube diameter being 0.5 mm. 
and the zooecia 2 to 4 mm. or more long. WH. germana has the same 
width of zooecia but differs in its right-angled branching and shorter 
zooecia. 

Occurrence.—Hamilton group: Pavilion and 1% miles south of East 
Bethany (Tichenor limestone), and 3 miles west of East Bethany 
(Centerfield shale), N. Y. 

Holotype.—U.S.N.M. Nos. 87932, 87933. 


Hederella thedfordensis section 
HEDERELLA THEDFORDENSIS, new species 


Puate 1, Figures 7-12; Puate 13, Ficure 2 


Hederella canadensis Haut and Simpson (part), Pal. New York, vol. 6, pl. 65, 
fig. 2, 1887. 


Associated with H. filiformis in the type locality in equal abun- 
dance and also growing usually upon Spirifer mucronatus thedfordensis 


44 PROCEEDINGS OF THE NATIONAL MUSEUM VOL, 87 


is a more robust species that differs m that all of its dimensions are 
greater: The zooecial diameter (0.7 mm.) is twice that of the former; 
the length of the zooecia is 2.5 mm, they bud at an angle less than 
30°, and their number in 5 mm. is 2; the main axis from which the 
branches emerge at an angle of 60° is strongly and more uniformly 
developed; and the branching is less uniform. The basal part of an 
old zoarium consists of an almost solid mass of radiating tubes in 
which all trace of the method of branching is lost. An interesting 
feature of the branching is that at intervals of about 4 mm., groups 
of 4 or 5 short, wide tubes are developed on alternate sides. 

H. thedfordensis is similar to H. nicholsont, but in the latter a single 
zooecium emerges alternately from each side of the branch. 

Occurrence.—Middle Devonian: Thedford (cotype), Arkona, etc., 
Ontario (Arkona and Widder shales); Livingston County, Kashong 
Creek (Ludlowville); 3 miles west of East Bethany (Centerfield 
shale), Averys Creek and Hamburg (Wanakah shale), and 1% miles 
southeast of East Bethany (cotype) (Kashong shale), all in New 
York; 2% miles southwest of Sylvania, Ohio (Silica shale) (cotype); 
abandoned shale pit, Alpena Portland Cement Co. quarry (Genshaw 
formation) and Thunder Bay quarry (Alpena-Dock Street clay), all 
in Traverse group of Alpena County, Mich. 

Cotypes.—U.S.N.M. Nos. 26572, 54101, 87927-87931, 87983, 87984. 


HEDERELLA NICHOLSONI, new species 
PuaTe 4, Ficures 8, 8’; Puate 12, Ficurn 4 


Though resembling H. helderbergia in its general proportions, H. 
nicholsoni may be recognized by its broad tubes 2 mm. long and 
0.6 mm. thick issuing from the main axis at an angle of about 35° 
and usually remaining free throughout the entire length. Branch- 
ing is rather regular, occurring at intervals of 5 to 6 mm. at angles 
less than 45°; 24 to 3 zooecia may be foundind5 mm. UH. thedfordensis 
is similar but has somewhat larger zooecia and particularly more 
closely arranged tubes, which in budding give rise to clusters of 
4 or 5 on alternate sides. 

This specific name is in honor of Dr. H. A. Nicholson, eminent 
pioneer student of American Paleozoic corals and Bryozoa. 

Occurrence.-—Middle Devonian: 18-Mile Creek (holotype), Wanakah, 
Athol Springs, Elma, and Bay View (Wanakah shale), 3 miles west 
of East Bethany (Centerfield shale), all in New York; Rockport 
Quarry, Alpena County, Mich. (Traverse-Upper Bell shale) (para- 
type). 

Holotype and paratype —U.S.N.M. Nos. 72800, 73060, 78159, 87937— 
87939. 
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HEDERELLA NODIFERA, new species 


Puats 12, Figure 3 


A species with the same general features as H. nicholsoni and H. 
thedfordensis but with more frequently divided and crowded branches 
and particularly with a nodelike swelling near the extremity of each 
zooecium. Division at very acute angles for both branches and 
zooecia bringing them almost in contact; individual zooecia 3 mm. 
long and 0.6 mm. wide normally, but 1 mm. across at a node. The 
node or swollen part of the tube occurs regularly about one-quarter 
of a tube length behind the aperture. Its cause is unknown, as the 
type, the only known specimen, gives no clue. 

Occurrence.—Helderbergian (Birdsong shale): Perryville, Tenn. 

Holotype-—U.S.N.M. No. 87968. 


HEDERELLA QUEBECENSIS, new species 
PuateE 13, Figure 9 


This species resembles H. thedfordensis in its general measurements 
and method of branching but differs in the conspicuous clusters of 
zooecia developed on alternate sides at regular intervals of about 4mm. 
with few intermediate single tubes. Gutta-percha impressions of the 
type, which occurs as a mold in a brachiopod shell, show the tubes to 
average 2 mm. in length and 0.6 mm. in width, with 5 or 6 to a cluster. 

Occurrence.—Devonian (Gaspé sandstone): Near Gaspé, Quebec, 

Holotype—U.S.N.M. No. 94568. 


HEDERELLA HELDERBERGIA, new species 


PuaTH 8, FIGURE 3 


The type and only specimen so far discovered incrusts a brachiopod 
shell and consists of several parallel primary branches emitting at 
intervals of 4 or 5 mm. secondary branches at such an angle as to 
form a latticework ensemble. From both the main and secondary 
branches slightly curved zooecial tubes 2 mm. long and 0.35 mm. wide 
arise at angles of approximately 45° and about 1 mm. distant from 
each other, with about 3 zooecia in 5 mm. The secondary branches 
usually end in a tuft of 4 or 5 zooecia, which, with the latticelike 
arrangement of the primary and secondary branches, give a charac- 
teristic aspect of regularity to the species. 

Occurrence.—Helderbergian (New Scotland limestone): Schoharie 
County, N. Y. 

Holotype. —U.S.N.M. No. 26032. 
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HEDERELLA CHESTERENSIS, new species 
PiatsE 6, Figures 9-11 


Zoarium incrusting brachiopods, cup corals, crinoid stems, and 
other organic objects indiscriminately, where it forms colonies some- 
times several square centimeters in area, particularly well distinguished 
by the curved clusters of zooecia produced in the course of branching. 
From the single-tubed primary branch a gently curved zooecium 
emerges at about 45° and within a short distance by successive bud- 
ding forms a cluster of 4 or 5 zooecia usually curving away from the 
branch, then after a short interval a similar group arises on the other 
side. Likewise, the secondary branches emit alternately such zooecial 
groups. Zooecia are about 2% mm. long, 0.3 mm. wide, and average 
3 in 5 mm. 

Occurrence.—Chester group: Marion (cotype), Sloans Valley (co- 
type), near Stephensport, Smithland, etc., Ky. (Glen Dean limestone); 
Evansville, Ind. (cotype); and Chester, Ill. 

Cotypes—U.S.N.M. Nos. 50316, 54112, 54095-54099, 54127, 


87953. 
HEDERELLA ADNATA (Davia, 1885) 


Puate 11, Ficurss 10-12 


Nicholsonia adnata Davis, Kentucky Foss. Corals, pt. 2, pl. 78, fig. 19, 1885 (not 
described). 

This species, although resembling H. vagans in its general zooecial 
arrangement, differs in that the tubes are wider (0.6 mm.) and more 
robust in general, the zoarial branching, although irregular, occurs 
usually at a distance of 5 mm., and the zooecial tubes are much longer 
(2.5 mm.) and more closely set, with 2 in 5 mm. and an angle of bud- 
ding of 30°. Although rather common, all the specimens of this 
species have been found incrusting fenestellid bryozoans. 

Occurrence—Onondaga (Upper Jeffersonville limestone-Spirifer 
acuminatus bed): Falls of the Ohio at Louisville, Ky. 

Plesiotypes—U.S.N.M. No. 54085. 


HEDERELLA ? LAXA (Whiteaves, 1891) 
PuaTE 13, Figure 1 


Stomatopora lara WuitTEAvEs, Contr. Can. Pal., vol. 1, p. 210, pl. 28, figs. 8, 8a, 
1891. 

The generic position of this species is still doubtful, although it is 
perhaps best placed with Hederella. A gutta-percha squeeze of the 
type seems to indicate that the zooecia bud from the middle of the 
side of the preceding tube as in that genus. The branches divide at 
intervals of 3.5 mm. and at an angle of less than 45°, and the zooecia 
are unusually short and broad (1.2 mm. long and 0.65 mm. wide), 
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a combination of characters quite different from other species of 
Hederella. 

Occurrence.—Devonian: 40 miles above mouth of Hay River, 
Canada. 

Plastoholotype —U.S.N.M. No. 54214. 


HEDERELLA ALPENENSIS GROUP 


This group, typified by an abundant species in the Traverse group 
of Michigan and represented by 10 species, is characterized by the 
regular arrangement of the branches, with short, closely spaced 
zooecia dividing so frequently that a central tube is not developed. 
Species of Reptaria have a somewhat similar aspect, but their zooecia 
arise so regularly from the basal portion of the opposite one that they 
form a symmetrical branch of two rows of parallel tubes in contact. 


HEDERELLA ALPENENSIS, new species 
Puate 3, Ficures 1-6 


Zoarium incrusting brachiopods, cup corals, massive bryozoans, and 
other organisms, often spreading over several square centimeters. It 
consists of a compactly arranged set of short zooecia springing alter- 
nately from the side of the opposite preceding one, thus leaving no 
definite central tube. The zooecia are of equal length (1.1 mm.), 
arising at such a slight angle as to remain often in contact and almost 
parallel to each other. Width of zooecia 0.4 mm., with 4 to 5 occur- 
ring in 5 mm. Branching occurs frequently at intervals of about 3% 
mm. and at an angle of 60°. 

Occurrence.—Middle Devonian: Long Lake near Alpena and El 
Cajon Beach, Alpena County (cotype) (Genshaw formation) aban- 
doned shale pit, Alpena Portland Cement Co., Alpena County, etc. 
(cotype) (Upper Ferron Point formation), Petoskey Cement Co., 
Petoskey (cotype), and Bay View (Gravel Point limestone), 4% mile 
southeast of 4-mile Dam, 7-mile Dam (Norway Point formation) 
(cotype), and % mile northwest of Bolton, Alpena County (Alpena 
limestone), all in Traverse group of Michigan; 2% miles southwest of 
Sylvania, Ohio (Silica shale); Milwaukee, Wis. (Milwaukee—Lind- 
wurm). 

Cotypes —U.S.N.M. Nos. 54086, 54108, 54111, 54113, 87971-87975. 


HEDERELLA AEQUIDISTANS, new species 
Puate 9, Ficure 6 


This well-marked species, occurring as incrustations on cephalopod 
shells over areas as large as 10 sq.cm., is characterized by its regularly 
branching habit at right angles from the main axis at a distance of 
about 3 mm. The main axis is composed of a single row of tubes 
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from which narrow elongate zooecia emerge at a low angle, then bend 
almost at right angles, whereupon they themselves issue, alternately | 
to the right and left, rather long zooecial tubes, which remain 
practically in contact. Length of zooecial tubes about 2 mm., width 
0.3 mm., 2 to 3 in 5 mm. measured on the same side of a branch. 

Occurrence.—Upper Devonian (Tully limestone-West Brook mem- 
ber): 2% miles south of Sherburne, N. Y. 

Holotype.—U.S.N.M. No. 87970. 


HEDERELLA GRACILIOR Clarke, 1900 
Puate 3, Ficure 12 


Hederella gracilior CLarKE, Mem. New York State Mus., vol. 3, No. 3, p. 62, 
pl. 9, fig. 10, 1900. 

This species is evidently closely related to H. alpenensis, with which 
it agrees in general arrangement of the tubes and method of branch- 
ing (60° angle) but differs in that the zooecia are longer (1.5 mm.) 
and wider (0.5 mm.) and sometimes exhibit an elongated central tube. 
Branching occurs at intervals of 6 to 7 mm., with 3 to 3% zooecia in 
5 mm. Only the type specimen is known, and additional material 
may show further characters. 

Occurrence.—Oriskany sandstone: Becraft Mountain, near Hudson, 
Nie. 

Plastoholotype.—U.S.N.M. No. 87912. 


HEDERELLA EDWARDSI, new species 
PLATE 4, FiGURE 7 


This new species, allied to H. alpenensis, differs in its more robust 
characters. While the method of branching is similar (angle of about 
30°), occurring at intervals of 6 mm., the tubes are much larger, being 
2.5 mm. long and 0.6 mm. wide, with about 2 zooecia in 5 mm. and 
budding at an angle of about 20°. The surface ornamentation is 
more evident, and in general the tubes have a more irregular appear- 
ance. The specific name is in honor or Dr. Ira Edwards, curator of 
geology of the Milwaukee Public Museum. 

Occurrence.—Middle Devonian (Milwaukee limestone-Lindwurm 
member): Milwaukee, Wis. 

Holotype.—U.S.N.M. No. 57531. 


HEDERELLA HALYSON (Fenton and Fenton, 1924) 
PLATE 2, Figure 6; Puate 5, Ficurss 4, 5; Puate 12, Ficure 1 


Hernodia halyson Fenton and Fenton, Strat. and Fauna Hackberry Stage, 
Upper Devonian, p. 73, pl. 17, fig. 4, pl. 18, fig. 4, 1924. 


Although originally referred to Hernodia in which the zooecia arise 
rather regularly from the middle portion of the preceding tube, this 
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character is shown only in the younger branches. Older parts of the 
zoarium, as shown on plate 5, figure 4, bud as in Hederella. The 
zoarium forms small colonies upon brachiopods and cup corals, con- 
sisting of a central, rather confused part in which, however, the shape 
of the zooecia and radial arrangement of the branches around the 
ancestrula are visible, the terminal portions of the branches presenting 
the more regular budding and branching, the latter at an angle of 60°. 
Here the zooecia arise alternately from about the middle of the pre- 
ceding one, are about 2 mm. long and 0.55 mm. wide, with 3 in 5 mm. 
measuring on the same side of the branch. In all parts of the colony 
the zooecia are rather straight, short, and stout, budding at angles 
of 25° and remaining free a considerable part of their length. 

Occurrence.—Devonian: Rockford and vicinity (Hackberry-Cerro 
Gordo shale), Buffalo (Cedar Valley formation), Iowa; Milwaukee, 
Wis. (Milwaukee limestone). 

_Plesiotypes.—U.S.N.M. Nos. 54083, 66222, 94561. 


HEDERELLA PERSIMILIS, new species 
PuaTE 2, Ficurss 4, 5 


Associated with H. alpenensis at several Michigan localities is a 
form closely allied but exhibiting tubes regularly twice as long and 
considerably wider. This is here separated as a distinct species. 
Zooecia 2 mm. in length and 0.5 mm. in width but sometimes as 
much as3 mm. long. As arule 3 zooecia occur in 5 mm., but in some 
parts of the zoarium 1% occupy the same space. Branching occurs at 
6-mm. intervals with a tendency to form clumps of zooecia at the 
bifurcation. 

Occurrence.—Middle Devonian: Bay View and Petoskey Cement 
Works, Petoskey (cotypes), Charlevoix (Gravel Point limestone), 
Norway Point Dam (Norway Point formation), Partridge Point, 3 
miles south of Alpena (Partridge Point formation), 1.6 miles north of 
Norwood, Charlevoix County (Petoskey formation), all in the Tray- 
erse group of Michigan; Athol Springs, N. Y. (Wanakah shale); 
Thedford, Ontario (Widder shale). 

Cotypes.—U.S.N.M. Nos. 87878-87880, 87974. 


HEDERELLA RUGOSA, new species 
PuateE 2, Figure 7; Puate 3, Ficurss 7, 8 


Complete zoaria of this well-marked species have been found in- 
crusting cup corals and other organisms. Starting with an ancestrula, 
a small smooth bulb similar to that in typical Cyclostomata, it then 
passes through a stage of frequently dividing, strongly rugose tubes, 
which emerge from the main axis at a considerably high angle to the 
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mature stage where branching occurs less often (at intervals of about 
4mm. and an angle of 40°), and the zooecia remain more in contact 
with each other (budding at 20°), forming a biserial arrangement. 
Measurements in the mature stage: Zooecia about 2 mm. in length and 
0.6-0.7 mm. in width, with about 3 in 5 mm. Surface of tubes 
strongly rugose. 

Occurrence-—Middle Devonian: Erie County (cotype) (Wanakah 
shale), Pavilion and 1% miles south of East Bethany (Tichenor lime- 
stone), 3 miles west of East Bethany (Centerfield shale), 1% miles 
southeast of East Bethany (Kashong), Moscow (Moscow shale- 
Windom member), and Canandaigua Lake and York (Ludlowville 
shale), all in New York; Thedford and Arkona, Ontario (cotype) 
(Widder shale) ; Thunder Bay Quarry, Alpena, Mich. (cotype) (Alpena 
limestone) Partridge Point, 3 miles south of Alpena (Partridge Point 
formation), 1% miles northeast of Bay View (Petoskey formation), all 
in the Traverse group of Michigan. 

Cotypes.—U.S.N.M. Nos. 54082, 87916, 87950-87952. 


HEDERELLA CONFERTA (Hall, 1881) 
PuLaTE 9, Fiaures 4, 5 


Ptilionella conferta Haut, Trans. Albany Inst., vol. 10, p. 195, 1883 (abstract, 
p. 195, 1881); Rep. State Geol. New York, 1883, p. 56, 1884. 

Hederella conferta Haut and Simpson, Pal. New York, vol. 6, p. 279, 1887.— 
Hau, 10th Ann. Rep. State Geol. New York, 1890, p. 56, 1891; 44th 
Ann. Rep. New York State Mus., p. 86, 1891. 

Our description of this interesting species, heretofore unfigured, is 
based upon a specimen incrusting an Orthoceras over a space of more 
than 32 sq. cm. The general zoarial arrangement and branching of 
the tubes are similar to that in H. aequidistans, but the strong zooecial 
annulations in H. conferta and the greater number of tubes to a branch 
will serve to distinguish them. Branching occurs at intervals of about 
4mm. and an angle of 45°, with zooecia 2 mm. in length and 0.35 mm. 
in width and budding at 45°. 

Occurrence.—Hamilton (Ludlowville shale): Canandaigua Lake, 
Kashong Creek, etc., N. Y. 

Plesiotype—U.S.N.M. No. 54121. 


HEDERELLA CLARKETI, new species 
Prats 10, Figure 3 


The type and only known specimen inerusts a Fistulipora and is 
readily distinguished by the many rows of short tubes to a branch due 
to their frequent budding at a low angle. Branching occurs at inter- 
vals of 3 mm. and an angle of more than 45°, with the zooecial tubes 


a 
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averaging 1.5 mm. in length, 0.35 mm. in width, and about 4 in 5 mm, 
Rapid proliferation on alternate sides of the single initial tube of a 
branch and its successors quickly increase the number of rows so that 
as many as 10 may occur at a bifurcation. 

Although related to H. conferta in growth features, the shorter and 
less strongly marked zocecia of H. clarker arranged in many rows will 
easily distinguish it. The specific name is in memory of the late 
Dr. John M. Clarke, eminent student of Devonian paleontology. 

Occurrence.—Hamilton (Centerfield shale): 3 miles west of East 
Bethany, N. Y. 

Holotype-—U.S.N.M. No. 87987. 


HEDERELLA CALVINI, new species 
Priats 9, Ficurp 2 


Zoarium attached to a flat frond of Fistulipora and consisting of 
rather broad branches dividing rather regularly at intervals of about 
5mm. at an angle of less than 30°, composed of flattened zooecial tubes 
about 2 mm. in length and 0.4 mm. in width budding from the main 
axis at such a low angle as to remain in contact throughout their length 
and so frequently as to show 4 or more rows in a single branch. The 
apertures are narrow, transversely elliptical; 2% zooecia occur in 5 mm.; 
surface ornamentation of very delicate transverse lines. Branches in 
the older part of the zoarium so close together as to form solid in- 
crustations. The broad branches dividing at small angles and the four 
or more rows of zooecia in close contact in most of the branches 
readily distinguish this fine species, named in honor of the late Dr. 
Samuel Calvin, leading student of Iowa geology and paleontology. 

Occurrence.—Devonian (Cedar Valley formation): Davenport, Iowa. 

Holotype.—U.S.N.M. No. 54091. 


HEDERELLA MAGNA GROUP 


The robust zoarium of Hederella magna, consisting of a thick, rather 
infrequently branching tubular axis from which large ventricose but 
usually short zooecia emerge at close intervals alternately to right and 
left, has a type of growth shared by the nine forms here classified under 
this heading. 


HEDERELLA MAGNA Hall, 1881 
PuatEe 3, Ficures 9, 10 


Hederella magna Haut, Trans. Albany Inst., vol. 10, p. 195, 1883 (abstract, 
p- 195, 1881); Rep. State Geol. New York, 1883, p. 55, 1884.—Hauu and 
Simpson, Pal. New York, vol. 6, p. 280, pl. 65, fig. 15, 1887. WnuiTEavgs, 
Contr. Can. Pals, Geol. Surv. Canada, vol. 1, pt. 5, p. 382, 1898.—BassLER, 
in Cleland, Wisconsin Geol. Nat. Hist. Surv., Bull. 21, sci. ser. 6, p. 55, pl. 6, 
fig. 6, 1911.—Stmwart, Geol. Surv. Ohio, ser. 4, Bull. 32, p. 26, pl. 1, fig. 19, 
1927. 
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Zoarium incrusting cup corals and other organisms over consider- 
able areas and consisting of large, swollen zooecia 2.2 mm. long and 
1 mm. wide at the aperture, emerging alternately from a long central | 
tube, which may be as much as 15 mm. in length before bending | 
outward as a typical zooecium and giving rise to another similar tube | 
from which the zooecia bud. Branching rather infrequent, with 
sometimes an interval of 20mm. Zooecia short for their size, rapidly | 
expanding, with 2 to 2.5 in 5 mm. measuring on one side of a branch, | 
and usually adherent throughout the length (angle of less than 20°). 
Surface with delicate annulations throughout and coarser wrinkles 
taking the place of every third or fourth annulation. Apertures fairly 
round and bent slightly upward. 

The robust zoarium with short, wide zooecia in contact and regular 
arrangement and the infrequent branching characterize this fine 
species. 

Occurrence.—Middle Devonian: Bay View, etc., Erie County, York | 
(plesiotype) (Wanakah shale), Pavilion (Tichenor limestone), 3 miles 
west of East Bethany and Murder Creek, Darien (Centerfield shale), 
and 18-Mile Creek (Moscow shale), all in New York; Arkona (Arkona 
shale) and Thedford (Widder shale), Ontario; 2% miles southwest of 
Sylvania, Ohio (Silica shale). 

Plesiotype.—U.S.N.M. Nos. 54107, 87912, 87962-87966. 


HEDERELLA MAGNA PRAECEDENS, new variety 


Puate 3, Figure 11 
Hederella magna Cuarxe, Mem. New York State Mus., vol. 3, No. 3, p. 61, pl. 9, 
fig. 10, 1900. 

Zooecia shorter (2.0 mm. in length and 1.0 mm. wide) and blunter 
than in typical H. magna, with about 3 instead of 2.5 in 5 mm. 

The single specimen upon which this variety is founded shows that 
it differs from the typical Hamilton form in its longer, blunter, more 
parallel-edged tubes arising at such a narrow angle as to remain in 
close contact. Branching appears to occur at shorter intervals and 
other specimens may show further differences. 

Occurrence.—Oriskany sandstone: Becraft Mountain near Hudson, 
IND Ye . 

Plastoholotype—U.S.N.M. No. 94168. 


HEDERELLA MAGNIVENTRA, new species 


PuatTe 10, Ficurss 5, 6 


This vigorous species may be easily recognized by its broad, stout, 
linear branches with a single row of tubes dividing at irregular and 
sometimes long intervals, usually at a right angle, with the zooecia 
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emerging from one side, quite swollen at the base, and with round, 
erect apertures. The branches are 1.2 mm. in diameter, the zooecial 
tubes are 2 mm. or less in length, the aperture averages 0.75 mm. in 
width, and 2% to 3 zooecia occur in 5 mm. Surface very minutely 
porous and with annulations so faintly indicated that it is almost 
smooth. 

Occurrence.—Middle Devonian (Traverse): Petoskey Cement Co., 
Petoskey (holotype) (Lower Gravel Point limestone), Thunder Bay 
River (Norway Point formation), Alpena and Thunder Bay quarry 
(Alpena limestone, Dock Street clay), all in Michigan. 

Holotype.—U.S.N.M. Nos. 54110, 87940, 87942-87945. 


HEDERELLA OBESA, new species 
PuaTE 10, Ficure 4 


Although evidently related to H. magniventra, this species may be 
recognized by its more regular zoarium branching at an angle of 45° 
or less and at intervals of 10 to 12 mm., by its short, swollen zooecial 
tubes arranged alternately on both sides of the central axis instead 
of one, and by the larger dimensions of the zooecia, their length 
averaging 2.7 mm., their width 1 mm., and 2 to 2.5 occurring in 
5 mm. on the same side of a branch. The type specimen is a colony 
covering about 35 sq. cm. of a flat frond of Pistulipora. 

H. major has a similar method of growth but has tubes half again 
as long, which expand gradually in diameter instead of immediately 
becoming ventricose. 

Occurrence—Hamilton (Ludlowville-Tichenor limestone): 18-Mile 
Creek, N. Y. 

Holotype-—U.S.N.M. No. 87935. 


HEDERELLA MAJOR, new species 
Puate 8, Ficure 4 


The type specimen incrusting a lamellate istulipora represents a 
new species in which the tubes are unusually large and in close con- 
tact for the greater part of their length, arising alternately from the 
side of the preceding one and forming branches 4 mm. wide, arising 
at an angle of 45°. The zooecial tubes average 4 mm. in length and 
1.5 mm. in width, with 2 in 5 mm. 

The unusual size of the zooecial tubes and branches of this species 
makes its recognition easy. The surface ornamentation is as in 
other members of the family, and the method of budding is exactly 
the same as in Hederella, so that it does not seem possible that it could 
belong to the Auloporidae, where it might be referred. 

Occurrence.—Hamilton (Widder shale): Thedford, Ontario. 

Holotype —U.S.N.M. No. 26576. 
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HEDERELLA MICHIGANENSIS, new species 
Pirate 10, Ficures 1, 1’, Puate 12, FicuRE 5 


The several zoaria upon which this species is based are clearly 
related to the other members of the H. magna group, but they differ 
in that the branching is less regular, the zooecia are longer and emerge 
usually at a greater angle, and the microscopic dimensions although 
large for the genus are all smaller. In H. michiganensis the zooecial 
tubes average 2 mm. in length, their diameter is about 0.8 mm., and 
they issue from the main axis at intervals of their own length so that 
usually 2 occur in a distance of 5 mm. The details of the surface 
are rather similar to the other members of the group. 

Occurrence.—Middle Devonian: Lake Shore at Bay View, Emmet 
County (cotypes) (Upper Gravel Point limestone), Thunder Bay 
River (Norway Point formation), Rockport quarry, Alpena County 
(cotype) (Upper Ferron Point formation), 1.6 miles north of Nor- 
wood, Charlevoix County (Petoskey formation), % mile northwest 
of Bolton, Alpena County (Alpena limestone), all in Traverse group 
of Michigan; Falls of the Ohio (Sellersburg limestone). 

Cotypes.—U.S.N.M. Nos. 87941, 93966, 94591. 


HEDERELLA ROBUSTA, new species 
PuaTE 10, Figure 2; Puate 12, Ficurss 6, 7 


' The robust colony in this species is occasioned by the very frequent 
branching of zooecial tubes, which in their general form and size are 
similar to those in other species of the group. Branching occurs at 
rather regular intervals of about 6 mm. and an angle of 45°, and the 
initial zooecium of a branch gives rise by frequent budding to 
5 or 6 tubes before a new branch commences. The zooecia after 
leaving the parent tube vary in length according to age, but the 
average mature one is at least 3 mm. long and 1.2 mm. wide, with 
2 usually occurring in 5 mm. Budding is usually at an angle of 30°. 
Surface very finely annulated with slightly coarser ridges at intervals. 
Although similar to H. hibbardi, the growth is more robust, tubes are 
larger, and branching more distinct. 

Occurrence—Middle Devonian: Norway Point Dam (holotype) 
(Norway Point formation) and other localities in Alpena County 
(Genshaw and Ferron Point formations), 14% miles northeast of Bay 
View and 1.6 miles north of N orwood, Charlevoix County (Petoskey 
formation), % mile northwest of Bolton, Alpena County (Alpena 
limestone), all in Traverse group of Michigan; 1% miles southeast 
of East Bethany (Kashong shale) (paratype) and 3 miles west of 
East Bethany, N. Y. (paratype) (Centerfield shale); Thedford, 
Ontario (Widder shale). 


Holotype and paratypes —U.S.N.M. Nos. 87946, 93961, 93964, 
93965, 93968. 
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HEDERELLA REIMANNI, new species 
PuaTEe 12, Ficgure 8 


Although of large proportions, this giant spec‘es is so similar to such 
minute but typical forms as H. concinna that there can be no doubt 
of its correct reference to Hederella. In H. reimanni the zooecial 
tubes are about 4 mm. long and 1.0 mm. wide, with about 1in 5 mm., 
budding at such an acute angle as to nearly remain in contact, with 
zoarial branching at 10-mm. intervals, thus making this the largest 
Hederella known. 

The specific name is given in recognition of the researches of 
Irving G. Reimann, of the Buffalo Society of Natural History, on the 
geology of western New York. 

Occurrence.—Middle Devonian: Bay View (holotype) and 18-Mile 
Creek (Wanakah shale), and Pavilion (Tichenor limestone), N. Y.; 
2% miles southwest of Sylvania, Ohio (Silica shale). 

Holotype—U.S.N.M. Nos. 93963, 93967. 


HEDERELLA HIBBARDI, new species 
Puate 4, Figures 3, 3’ 


The zoarium in this species occurs as a thick mat of large, broad 
zooecial tubes in close contact, which when analyzed shows the 
characteristic branching of this section, differing from such species 
as H. robusta in that the zooecia are less in length (2.5 mm.) and in 
width (0.7 mm.). Branching occurs at short intervals, averaging 
perhaps 4 mm., but at such an acute angle (20°) that the branches are 
usually in contact; 2% to 3 zooecia may be measured in 5 mm. 

The specific name is in honor of Raymond R. Hibbard, of Buffalo, 
N. Y., well-known student of the Bryozoa and Middle Devonian 
faunas. 

Occurrence—Hamilton (Arkona shale): 1 mile east of Marshs 
Mills and Arkona, Ontario. 

Holotype and paratype.-—U.S.N.M. No. 87967. 


HEDERELLA PARALLELA GROUP 


In the eight species classified under this heading the zooecia bud 
at such a low angle from the main axis that they usually remain in 
contact throughout the greater part of their length, thus giving the 
aspect of parallel arrangement. 


HEDERELLA PARALLELA, new species 


PLATE 2, Figures 1-2’ 


Hederella canadensis Hatt and Simpson, Pal. New York, vol. 6, pl. 65, fig. 3, 
1887.—GraBav and SHimeR, North Amer. Index Foss., p. 120, fig. 179b, 
1907. 
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Zoaria incrusting cup corals and other organisms where they a 
colonies as much as 7 cm. in length and branching at intervals . 
8 mm. at angles of about 45°. Hach branch appears to be Be 
three parallel rows of elongate tubes, which in reality consist : a 
central one giving rise on alternate sides to zooecla pede 2 mm. long 
and 0.35 mm. wide at such a low angle as to remain in contact. 
Surface of tubes transversely rugose; apertures transversely oval and 
equaling the tubes in width; 27 to 3 zooecia in 5 mm. measured 
along the same side of a straight branch. 

Occurrence.—Hamilton group: Moscow (cotype) (Moscow shale- 
Windom member), 3 miles west of East Bethany (Centerfield shale), 
and 1% miles south of East Bethany (cotype) (Tichenor limestone), 
1% miles southeast of East Bethany (Kashong shale), all in New 
York; Thedford, Ontario (Widder shale) (cotype). 

Cotypes.—U.S.N.M. Nos. 87947-87949. 


HEDERELLA COMPACTA, new species 
PuaTE 5, Figure 13 


Allied to H. parallela is a species from the Middle Devonian of 
Michigan, with a similar growth habit but differing in that the zooecia 
are conspicuously shorter and broader (1.5 mm. long by 0.7 mm. wide), 
with 4 to 4% in 5 mm., and budding at an equally acute angle. The 
initial tube from which they arise is so narrow that the zooecia appear 
as a parallel, compactly and alternately arranged series of rectangular 
tubes on each side of the middle line. Branching of the zoarium 
occurs at an angle of 20° and more frequently than in other members 
of the group. 

Oceurrence.—Middle Devonian (Traverse-Partridge Point forma- 
tion): Partridge Point, 3 miles south of Alpena, Mich. 

Holotype-—U.S.N.M. No. 54114. 


HEDERELLA BILINEATA, new species 


PuatE 5, Ficures 9-11 


The specific name of this minute species of the H. parallela group is 
suggested by the characteristic bilineate arrangement of the two rows 
of small, short, broad rectangular zooecia. The zoarium branches 
rather regularly at intervals of 3 mm. in the vicinity of the ancestrula, 
but elsewhere it may form delicate lines of zooecia 9 mm. or more in 
length before division occurs, in this case at an angle of 60°-90°. The 
zooecia average 1.0 mm. in length and about 0.3 mm. in width, with 
5 to 6 in 5 mm.; they bud from the main axis at such a low angle that 
they remain confluent with each other, and are decorated with delicate 


transverse wrinkles. Apertures transversely oval, rising at an angle 
from the zooecial tubes. 
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Occurrence.—Middle Devonian: 3 miles west of East Bethany (cotype) 
(Centerfield shale), York (Ludlowville shale) (cotype), 18-Mile Creek 
(Wanakah shale), 1% miles south of East Bethany, and Pavilion 
(Tichenor limestone), all in New York; Arkona, Ontario (Widder 
shale); 2% miles southwest of Sylvania, Ohio (Silica shale); Lebanon, 
Ky. 

Cotypes—U.S.N.M. Nos. 87976-87980. 


HEDERELLA CONSIMILIS, new species 


Puate 5, Figure 12 


Although closely allied to H. bilineata in size and general aspect, 
this new species differs in that it branches quite regularly at intervals 
of about 4% mm. at a right angle, that the zooecia, although of about 
the same length (1 mm. long and 0.2 mm. wide, and 6 in 5 mm.), are 
narrower and bud at a wider angle (25°), so that they do not remain in 
contact throughout their length. 

Occurrence—Onondaga (Upper Jeffersonville limestone—Spirifer 
acuminatus bed): Falls of the Ohio. 

Holotype-—U.S.N.M. No. 54123. 


HEDERELLA LOUISVILLENSIS, new species 
PuatEe 5, Figure 8 


Although similar to H. consimilis in general aspect, the larger, 
wider, more swollen, and more rapidly expanding zooecia of this new 
species will distinguish it at once. The zooecia average 1.5 mm. in 
length, 0.4 mm. in width, and 4 occurind5mm. Budding occurs at an 
angle of 25° and branching at intervals of about 10 mm. and an angle 
of 50°. 

Occurrence.—Onondaga (Upper Jeffersonville limestone—Spirifer 
acuminatus bed): Falls of the Ohio, Louisville, Ky. 

Holotype —U.S.N.M. No. 87985. 


HEDERELLA ROMINGERI, new species 


PLATE 9, FIGURE 3 


In this new species, named in honor of Dr. Carl Rominger, pioneer 
student of American Paleozoic corals, the zoarium occurs as a dense 
mat of tubes incrusting some foreign object, in the case of the holotype 
a ramose bryozoan. By unraveling the tubes it may be perceived 
that branching occurs at intervals of 5 mm. and that both the branches 
and the zooecia divide at such a small angle that the resulting colony 
is closely compacted. The zooecial tubes average 2.2 mm. in length, 
0.5 mm. in width, and about 3 zooecia occur in 5 mm.; surface strongly 
rugose. 

The presence of a narrow central tube, from which the zooecia bud 
alternately to right and left, and the parallel arrangement of the latter 

139917—389——8 
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because they remain in contact seem to relate this species to the H. 
arallela group. 
: Occurrence.—Middle Devonian (Traverse-Genshaw formation): 
Long Lake near Alpena, Mich. 
Holotype.-—U.S.N.M. No. 54106. 


HEDERELLA TRISERIATA, new species 


PLATE 2, FiaguRE 3 


This species is similar to H. parallela in the development of a long 
median tube that extends for some distance before it terminates as a 
zooecium, so that the branch appears to be made of three parallel 
rows. Compared further with H. parallela, the zooecial tubes are 
shorter and broader, averaging 1.6 mm. in length, with a width of 
about 0.4 mm. and an angle of budding of 25°. The branch is about 
1.3 mm. wide and divides more frequently and at an angle of 45°; 3 
zooecia occur in 5 mm. 

Occurrence.—Devonian (Snyder Creek shale): Fulton, Mo. 

Holotype.-—U.S.N.M. No. 25462. 


HEDERELLA VARSOVIENSIS, new species 
Puats 9, Figure 1 


The fragmentary zoarium forming the holotype of this species 
incrusts a Fenestrellina and seems to belong to the H. parallela group 
because of the narrow branches with parallel zooecial tubes in its 
early stages, but later it forms compact masses by frequent division. 
The initial branches are only about 1 mm wide and divide at con- 
siderable intervals, often 9 mm; later division occurs at close intervals 
(3 mm.) and at such a low angle that a fan-shaped expansion of closely 
set tubes results. The tubes average 2 mm. in length, 0.35 mm. in 
width, and 2 to 3 occurin 5mm. Their surface ornamentation is a 
very delicate but distinct transverse annulation. 

Occurrence.—Mississippian (Warsaw limestone): Warsaw, IIL. 

Holotype—U.S.N.M. No. 54098. 


HEDEROPSIS, new genus 


Zoarium externally similar to Hederella but distinguished internally 
by the presence of a well-defined longitudinal septum within the zo- 
oecial tubes along their basal side. In some tubes this septum or carina 
is joined at right angles by transverse partitions at regular intervals, 
thus dividing the base of the zooecium into two series of parallel 
compartments. The purpose of the septum and compartments is 
unknown, but as they appear in at least six species having other 
characters in common it is believed they form a good generic character. 


Genotype: Hederopsis typicalis, new species. Devonian (Onon- 
daga, Hamilton). 
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HEDEROPSIS TYPICALIS, new species 
Puate 14, Fiagurses 2-6 


Zoarium incrusting fenestellid Bryozoa and other organic objects, 
formed of robust cylindrical tubes averaging 3 mm. in length and 1.3 
mm. in width, budding at an angle of 45°, with 3 to 4 in 5 mm., and 
branching at intervals of 5 mm. and 45° angle. The tubes are 
attached by only a small portion of their basal surface and in budding 
often grow over each other so as sometimes to form a composite colony 
of a centimeter or so in thickness. Apertures large, open, terminal, 
exhibiting on their basal side the characteristic septum and the trans- 
verse partitions. Occasionally the zoarium becomes freed of the 
object upon which growth started, in which case it may be clearly 
noted how one zooecium serves as a central tube giving rise alternately 
on each side to the usual zooecia, which in turn bud at intervals to 
form a central tube of a new branch. Both upper and under sides 
of the tubes are strongly wrinkled. 

Occurrence.—Onondaga (Upper Jeffersonville limestone-Spirifier 
acuminatus bed): Falls of the Ohio. 

Cotypes,—U.S.N.M. No. 54093. 


HEDEROPSIS RAASCHI, new species 
Puate 14, Figure 1 


This well-developed species shows considerable resemblance to the 
H. magna group of Hederella, but the interior of the tubes exhibits 
the characteristic basal carina of Hederopsis. The zoarium incrusts 
brachiopod shells, ramose Bryozoa, and other organisms indiscrim- 
inately, forming colonies of several square centimeters in size, com- 
posed of short, broad branches arising rather regularly at intervals of 
5 mm. or less at an angle of about 60°, each starting with a single tube 
that buds to the right and left alternately several times before a new 
branch arises. This arrangement is rather marked when the growth 
is regular. The zooecial tubes average about 2.5 mm. in length and 
0.7 mm. in width, budding at an angle of 25°. The apertures are 
terminal and more rounded than usual. The characteristic basal 
septum is easily distinguished on the better-preserved tubes. Surface 
ornamentation of rugose wrinkles with a faintly pitted or porous 
structure on all the walls. 

Although closely related to the genotype, this species may be 
easily distinguished by its much smaller zooecial tubes and different 
method of branching and budding. The specific name is in recognition 
of the work of Gilbert Raasch upon the Milwaukee Devonian section. 

Occurrence.——Middle Devonian (Milwaukee limestone, Lindwurm 
member): Milwaukee, Wis. 

Holotype.—U.S.N.M. No. 57530. 
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HEDEROPSIS BIFURCATA, new species 
Puate 14, Fiaure 9 


This species forms regularly bifurcating expansions upon fenestellid 
Bryozoa, composed of somewhat narrow elongate zooecia 3 to 4 mm. in 
length and 0.35 mm. in width, with about 2 in 5 mm. Branching 
occurs rather regularly at intervals of 5 or 6 mm., each branch con- 
sisting of a main tube giving rise on alternate sides at distances of 2 
mm. to new tubes at a low angle but remaining separate. The median 
carina, although often not so well preserved in the tubes, is frequently 
represented by traces in the form of an excavation. 

The narrow zooecia and the regularity of bifurcation of both branches 
and tubes well characterize this species. 

Occurrence.—Onondaga (Upper Jeffersonville limestone-—Spirifer 
acuminatus bed): Falls of the Ohio. 

Holotype-—U.S.N.M. No. 87890. 


HEDEROPSIS CONNATA, new species 
Puate 14, Fiaure 10 


In this robust species the characteristic basal septum is well devel- 
oped and the zooecial tubes are unusually large, their measurements 
being 4 to 5 mm. in length and 1 mm. wide, with 1 to 2 in 5 mm. 
Branching occurs rather regularly at intervals of about 6 mm. and angle 
of 45°, each branch consisting of a broad expansion of 4 or 5 rows of 
tubes and budding at 45°. The zooecia are usually in contact especi- 
ally along the middle line. Budding occurs at close intervals on alter- 
nate sides of the main axis, thus increasing the compact aspect of the 
zoarilum. 

The broad, solid, regularly dividing branches of long, wide, closely 
arranged zooecia well characterize this species. 

Occurrence.—Onondaga (Upper Jeffersonville limestone—Spirifer 
acuminatus bed): Falls of the Ohio. 

Holotype —U.S.N.M. No. 87891. 


HEDEROPSIS CURTA, new species 
PuaTE 14, Figure 7 


This neat species is characterized by its short, broad tubes with 
erect, rounded apertures arranged in bilinear branches, which bifur- 
cate at an angle of about 30° at intervals of about 6 mm. The first 
zooeclum of a branch is 3 mm. in length, but the following average only 
1% mm., although the width varies little from 0.66 mm. Budding 
occurs not laterally as in Hederella but from the underside at an acute 
angle, so that each zooecium overlaps the succeeding one. There are 
2 to 3 zooecia in 5 mm., measuring along one side of the branch. 
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The zooecial diameter is similar to that in H. raaschi, but the 
bilinear arrangement and quite different method of branching will 
serve to distinguish H. curta. 

Occurrence.—Onondaga (Upper Jeffersonville limestone—Spirifer 
acuminatus bed): Falls of the Ohio. 

Holotype.—U.S.N.M. No. 54089. 


HEDEROPSIS LONGITUBA, new species 


Puatse 14, Fiaure 8 


This species is readily recognized by its long zooecial tubes and by 
the well-marked carina or longitudinal septum on their basal wall. 
The zooecia bud alternately from the main axis at such a low angle 
that for a portion of their length they remain in contact and then 
diverge slightly. The tubes are unusually long, 4 mm. in length and 
0.66 mm. in diameter withlor 2 in 5 mm. As usual the main axis 
persists for some distance before ending as a zooecium and giving rise 
to another tube, which continues as the axis. The zooecia also are 
rather rounded and tend to become detached from the substratum. 
In budding they frequently cross the main axis or otherwise depart 
from normal regularity. However, in normally growing zoaria definite 
branching occurs at intervals of about 6 mm. The apertures are 
terminal, broadly elliptical, with the median carina plainly visible 
within them. 

Occurrence-—Onondaga (Upper Jeffersonville limestone-Spirifer 
acuminatus bed): Falls of the Ohio. 

Holotype.—U.S.N.M. No. 87889. 


Genus REPTARIA Rollé, 1851 


Reptaria Rou, in Leonhard and Bronn, Neues Jahrbuch, p. 810, 1851.—Hatu 
and Simpson, Pal. New York, vol. 6, p. 25, 1887.—Muturr, North Amer. 
Geol. Pal., p. 320, 1889.—Simpson, 14th Ann. Rep. State Geol. New York, 
1894, p. 599, 1897.—GraBav, Bull. Buffalo Soc. Nat. Sci., vol. 6, p. 178, 1899.— 
NickLes and Bassuer, U. S. Geol. Surv. Bull. 173, p. 21, 1900.—Prantt, 
Acta Musei Nationalis Pragae, vol. 1 (B), p. 80, 1938. 

Pitilioneila Hatu, Trans. Albany Inst., vol. 10, p. 599, 1883 (abstract, p. 195, 1881). 

Bryozoon BARRANDE, Syst. Sil. Centre Boheme, Cephalopoda, vol. 11, pl. 248, 
1868. 


In this genus the cylindrical annulated zooecia are all alike in shape 
and length and arise alternately from the basal part of the preceding 
one at a low angle and with such regularity as to remain in contact 
almost their whole length, and furthermore the branches divide so 
uniformly that the zoarium altogether has a featherlike aspect. 
The regularity of budding gives the impression that the zooecia arise 
from a central line, but this is not true, since well-preserved examples 
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as well as weathered specimens show that the regularity is due to the 
uniform size of the zooecia and direction of budding, and also since 
each arises near the base of the preceding one on the opposite side of 
the branch. ‘The surface characters and the shape of the aperture are 
the same as in Hederella. 

Reptaria can, therefore, be considered as a Hederella in which the 
zooecia arise so nearly opposite each other as to give the branch the 
appearance of two equal parallel rows arising from a median line. 
In addition to the following species, the genus includes Reptaria 
(Bryozoon) steiningert (Barrande, 1868) (Thamnocoelum pennulatum 
Poéta, 1894) and R. gigas Prantl, 1938, from the Silurian and Devonian 
of Bohemia. 

REPTARIA STOLONIFERA Rollé, 1851 
PuaTE 16, Fiaures 4-8 


Reptaria stolonifera Rouuf, in Leonhard and Bronn, Neues Jahrbuch, p. 810, pl. 9, 
figs. 5, 6, 1851.—H att and Simpson, Pal. New York, vol. 6, p. 274, pl. 65, pp. 
17-19, 1887.—Siueson, 14th Ann. Rept. State Geol. New York, 1894, pl. 
25, figs. 8, 9, 1897.—GraBav, Bull. Buffalo Soc. Nat. Sci., vol. 6, p. 178, fig. 76, 
1899.—GraBav and Suimer, North Amer. Index Foss., p. 120, fig. 180, 
1907.—Bass.eEr, in Cleland, Wisconsin Geol. Nat. Hist. Surv. Bull. 21, sci. 
ser. 6, p. 57, pl. 6, figs. 7, 8, 1911.—Strewart, Geol. Surv. Ohio, ser. 4, Bull. 32, 
p. 27, pl. 2, figs. 1, 2, 1927. 

Piilionella penniformis Haut, Trans. Albany Inst., vol. 10, p. 195, 1883 (abstract, 
p. 195, 1881); Rep. State Geol. New York, 1883, p. 56, 1884. 

Ptilionella nodata Haut, Trans. Albany Inst. vol. 10, p. 195, 1883 (abstract, 
p. 195, 1881); Rep. State Geol. New York, 1883, p. 57, 1884. 

Reptaria nodata Haut and Simpson, Pal. New York, vol. 6, p. 276, 1887. 


The zoarium in this species, the genotype, usually incrusts cephalo- 
pod shells, where it covers areas as much as 50 sq. cm., composed of 
branches of a uniform diameter of about 3 mm. dividing at long 
intervals at angles of 45°-60°, but sometimes as often as every 10 mm. 
oreven less. Zooecia strongly annulated, the rings at times appearing 
rather nodose, budding from near the base of the opposite preceding 
one at an angle of less than 45° and increasing in width and curving 
gently outward, attaining a length of 3 mm. and a width of 0.5 mm. 
Measuring on one side of a branch, 5 to 6 zooecia in 5 mm. 

The type of Reptaria nodata Hall proves to be a much-branched 
example of R. stolonifera. Thamnocoelum pennulatum Poéta, 1894, 
from the Devonian (E,) of Bohemia, judged from the illustration here 
reproduced (pl. 16, fig. 9), is certainly a very closely related species. 

Occurrence.—Middle Devonian: Cazenovia, Brookfield, Kashong 
Creek, etc., N. Y. (Ludlowville shale); Thedford, Ontario (Widder 
shale); Milwaukee, Wis. (Milwaukee limestone-Lindwurm member); 
2% miles southwest of Sylvania, Ohio (Silica shale); Falls of the Ohio 
(Sellersburg limestone). 

Plesiotypes.—U.S.N.M. Nos. 54577, 87892, 87893. 
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REPTARIA GASPEENSIS, new species 
Puate 16, Figure 1 


The type specimen of this species, which incrusts a brachiopod, 
shows that the zooecia are as wide as but much shorter and more 
nodose than in R. stolonifera, and the branches subdivide at closer 
intervals at an angle of 45°. Zooecia 1.5 mm. long, 0.5 mm. wide, 
with 6 to 7 zooecia in 5 mm.; budding at angle of about 30°. The 
branches are 2 mm. wide and divide at intervals of 6 mm. 

Occurrence.—Devonian (Gaspé sandstone): Gaspé, Quebec. 

Holotype.—U.S.N.M. No. 94576. 


REPTARIA CAYUGA, new species 
Puate 16, Ficure 2 


Hederella sp. Monanan, Amer. Midl. Nat., vol. 12, No. 10, p. 389, pl. 3, fig. 3, 
1931. 

The type specimen of this new species, in the collection of the 
Buffalo Society of Natural History, consists of a natural mold or 
excavation in a cephalopod shell (Mitroceras) representing a species of 
Reptaria that differs from the genotype in the smaller dimensions of 
the zooecia, in their less regular arrangement, the lesser width of the 
branch, and the greater separation of the zooecia. The zooecia average 
2 mm. in length, width 0.3 mm. bud at an angle of about 30°, and 6 
occur in 5 mm.; the branches subdivide rather frequently at an 
angle of 45°, and average 2 mm. in width. This species, collected by 
the late Joseph W. Monahan, is interesting in being geologically the 
earliest known of the genus. 

Occurrence.—Silurian (Cayugan-Bertie limestone): Quarries at 
Buffalo, N. Y. 

Plastoholotype—U.S.N.M. No. 87897. 


REPTARIA CLOUDI, new species 
Puats 16, Figure 3 


Compared with the genotype, this species is at once separated by its 
smaller dimensions both in the size of the tubes (average length 2 
mm. and 0.3 mm. in width, with 4 in 5 mm.) and branches. The 
zoarium of the type specimen incrusts a cephalopod and consists of 
branches slightly less than 2 mm. in diameter, dividing rather regu- 
larly at an angle of about 70° at intervals of 7mm. ormore. Although 
approaching R. cayuga in general dimensions, the rectangular method 
of branching and the more closely and regularly arranged zooecia, 
separate the present form. The specific name is in recognition of the 
work of Preston Cloud on the faunas of the Middle Devonian of 
North America. 
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Occurrence.—Upper Devonian (Tully limestone-West Brook mem- 
ber): 2% miles south of Sherburne, N. Y. 
Holotype-—U.S.N.M. No. 87894. 


Genus HERNODIA Hall, 1881 


Hernodia Hall, Trans. Albany Inst., vol. 10, p. 196, 1883 (abstract, p. 196, 1881); 
Rep. State Geol. New York, 1883, p. 58, 1884—Hatt and Simpson, Pal. New 
York, vol. 6, p. 26, 1887.—Mutuer, North Amer. Geol. Pal., p. 309, 1889.— 
Simpson, 14th Ann. Rep. State Geol. New York, 1894, p. 596, 1897.—NicK- 
LEs and Basster, U.S. Geol. Surv. Bull. 173, p. 21, 1900. 

Nicholsonia Davis (part), Kentucky Foss. Corals, pt. 2, 1885 (name proposed but 
not defined). [Genotype: N. canadensis Davis (not Nicholson) = Hernodia 
davisi and Hederella contortilis, new species. | 

This genus may be distinguished from Hederella by its elongate, 
club-shaped, annulated zooecia budding regularly from the middle of 
the lateral wall of the preceding zooecia, each in this manner giving 
rise to one or more daughter cells. At intervals rather constant for the 
species a bud inaugurates a new branch as in Hederella, and this in turn 
divides still further. Thus Hernodia may be considered as a Hederella 
with clavate zooecia arising from the middle portion of the preceding 
one. Besides the following species, Hernodia includes H. poctai 

Prantl, 1938, and H. perminuta Prantl, 1938, from the Silurian and 

Devonian, respectively, of Bohemia. 


HERNODIA HUMIFUSA Hall, 1881 


PuaTE 15, Ficuress 5, 6 


Hernodia humifusa Haut, Trans. Albany Inst., vol. 10, p. 196, 1883 (abstract, 
p. 196, 1881); Rep. State Geol. New York 1883, p. 58, 1884.—Hatu and 
Srmpson, Pal. New York, vol. 6, p. 281, pl. 65, figs. 20, 21, 1887.—Simpson, 
14th Rep. State Geol. New York, 1894, pl. 25, figs. 1, 2, 1897.—Grapav and 
Suimer, North Amer. Index Foss., p. 120, 1907.—Basstsr, in Cleland, 


Wisconsin Geol. Nat. Hist. Surv., Bull. 21, sci. ser. 6, p. 58, pl. 6, figs. 9, 10, 
1911. 


This, the genotype, is a robust, well-marked species, with zooecia 5 
to 6 mm. in length, giving rise regularly toward the middle of each 
side at an angle of 45° to buds 0.25 mm. in diameter at their base, 
expanding gradually to the full width of the tube, 1mm. Branching 
occurs rather regularly at distances sometimes of 15 mm. and at 
angles of 45° or less, so that the entire zoarium presents a graceful 
aspect. 

Occurrence.—Middle Devonian: Cazenovia, etc. (Ludlowville shale), 
N. Y.; Milwaukee, Wis. (Milwaukee limestone), 

Plesiotype—U.S.N.M. Nos. 87885, 94623. 
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HERNODIA CORNUCOPIA, new species 
Puate 15, Ficure 7 


At first sight this well-developed species appears far removed from 
the genotype, but upon tracing the method of branching and the type 
of budding it is apparently a Hernodia, differing from typical species 
in that the branches are composed of tubes in close contact but aris- 
ing in the normal manner on alternate sides from the midlength of the 
preceding tube. Although the type specimen is almost a solid mass 
of closely arranged tubes, branching occurs at intervals of about 10 
mm. and at angles of about 45°, each branch starting with a single 
tube and, by its subdivision, increasing to a width of 10 mm., exhib- 
iting 10 rows of zooecia before another bifurcation occurs. Each 
zooecium is distinctly horn-shaped, 3 to 4 mm. in length, and 1.3 mm. 
in width at its distal end, budding at such a low angle from the pre- 
ceding one as to remain practically in contact. The apertures are ter- 
minal and elliptical; surface marked with very delicate transverse 
lines widely spaced. 

Occurrence-—Middle Devonian (Traverse-Genshaw formation): 
Long Lake, Alpena, Mich. 

Holotype—U.S.N.M. No. 87886. 


HERNODIA ULRICHI, new species 
PLATE 15, Fiacure 8 


Although evidently related to the genotype in method of budding 
and branching, this new species, named in honor of Dr. E. O. Ulrich, 
is separated at once by its smaller dimensions, the zooecia averaging 
only 3.5 mm. in length and 0.8 mm. in width. Furthermore, the 
zooecia expand more rapidly and bud at a greater angle (40°), while 
the branches subdivide at intervals of about 5 mm. at angles of more 
than 45°. 

The type specimen, preserved as a siliceous cast of the interior, 
shows the specific characters very well, but a better-preserved exam- 
ple would form a most interesting fossil. 

Occurrence.—Onondaga (Upper Jeffersonville limestone-Spirifer acu- 
minatus bed): Falls of the Ohio. 

Holotype.—U.S.N.M. No. 54128. 


HERNODIA TENNESSEENSIS, new species 
Puate 15, Ficure 1 


Gutta-percha impressions of the type specimen, which is repre- 
sented by an excavation in the base of a massive stony bryozoan, in- 
dicate a well-marked species that can be referred to only as a Hernodia 
with long zooecial tubes much narrowed in the proximal portion 
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whence budding proceeds. The zooecia are regularly 4 mm. long, 
including the narrow proximal part, and 0.6 mm. wide at their distal 
end. They emerge at a rather acute angle and bend slightly outward, 
remaining free but close together throughout their course, with 3 to 
4 in 5 mm. Branching is also rather regular at intervals of about 
6 mm. and at an angle of 45°. ‘de 

This species shows considerable resemblance to Reptaria, differing 
mainly in that the zooecia bud on alternate sides instead of practically 
opposite each other. 

Occurrence. —Helderbergian (Birdsong shale): Swaynes Mills, Benton 
County, Tenn. 

Holotype.—U.S.N.M. No. 54127. 


HERNODIA DAVISI, new species 
Puate 15, Fiacure 9 


Nicholsonia canadensis Davis (not Hederella canadensis Nicholson), Kentucky 
Foss. Corals, pt. 2, pl. 51, fig. 6 (not pl. 80, fig. 15, or pl. 73, figs. 10, 11), 
1885. 


This interesting species forms featherlike incrustations upon 
brachiopod shells, where it covers areas of several centimeters in extent. 
Branching at intervals of 7 mm. or more and at an angle between 45° 
and 90° prevents the zooecia from forming compact masses. Each 
zooecial tube is distinct, curving slightly outward, and averages 2 mm. 
in length and 0.4 mm. in width, with about 34%in 5mm. Each arises 
at an angle of 25° on alternate sides of a prolonged central tube com- 
posed of the narrow proximal parts of the successive zooecia. 

Closely allied to H. tennesseensis in zooecial dimensions, H. davisi 
can be distinguished by its loosely dividing branches, free tubes, and 
more distinctly developed central tube, in the last respect showing 
relations to Hederella. 

Our figured specimen corresponds exactly with Davis’ illustration, 
but a new name is necessary since his name Nicholsonia canadensis 
evidently referred to Hederella canadensis Nicholson. 

Occurrence——Middle Devonian: Falls of the Ohio (Silver Creek 
dolomite); 2 miles north of Arkona, Ontario (Widder shale). 

Holotype—U.S.N.M. No. 54118. 


HERNODIA ? COOPERI, new species 
PuaTE 16, Figure 10 


This well-marked species exhibits all the generic features of Hernodia 
except that the tubes have the thick walls and the nearly smooth 
surface characteristic of the Auloporidae. Its generic position is, 
therefore, doubtful, but at any rate it represents a distinct species. 
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Except for the wall structure, H. ? cooperi may be distinguished from 
other species of Hernodia by its short (2 mm.) rapidly expanding 
zooecia (0.6 mm. wide at distal end, budding at angle of 25°, with 
2 to 3in 5 mm.) and its branching at short but regular intervals (3 mm.) 
at an angle of more than 45°. With continued growth only a small 
opening is left between the branches, which disappear in old speci- 
mens leaving all the tubes in contact. 

Occurrence—Middle Devonian: Averys Creek, Erie County, N. Y. 
(Ludlowville-Wanakah shale); Rockport quarry, Alpena County 
(Traverse-Upper Ferron Point formation), 1.6 miles north of Nor- 
wood, Charlevoix County (Petoskey formation), Thunder Bay 
quarry, Alpena (Alpena limestone-Dock Street clay), all in Traverse 
group of Michigan. 

Holotype-—U.S.N.M. No. 94586. 


HERNODIA ? MONAHANI, new species 
PLATE 15, FicuRE 3 


Hederella cfr. canadensis Monanan, Amer. Midl. Nat., vol. 12, No. 10, p. 388, 
pl. 3, fig. 2, pl. 4, fig. 2, 1931. 


This new species is named in honor of Joseph W. Monahan, whose 
early death lost to science an enterprising student of Devonian 
paleontology. It occurs as an excavation in the surface of a cepha- 
lopod (Mitroceras) preserved in the Museum of the Buffalo Society of 
Natural Sciences as No. 13342. 

Gutta-percha squeezes of this mold indicate a well-marked species 
of either Hederella or Hernodia, which is of interest further in that it 
comes from Silurian rocks. As the illustration on plate 15 shows, the 
zooecia bud very regularly and alternately from a median axis, but 
the preservation is not good enough to enable one to determine 
whether this axis is formed of the caudal extremities of the tubes as 
in Hernodia or an elongate tube that gives rise on each side to buds as 
in Hederella. 

In H.. ? monahani branching is rather regular, at intervals of not less 
than 6 mm. and at angles of about 45°. The zooecia are small, 
cornucopia-shaped, bending outward in a curve, at an angle of 45°, 
averaging 1.3 mm. in length, 0.4 mm in width, and 4 in 5 mm. measur- 
ing along one side of the axis. 

Occurrence.—Silurian (Cayugan-Bertie limestone): Near Buffalo, 
m. Y. 

Plastoholotype —U.S.N.M. No. 87883. 
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HERNODIA (?7HEDERELLA) COMPACTA, new species 
Puate 15, Figure 4 


Incrusting brachiopod shells in the Columbus limestone is a species 
belonging possibly to Hederella, characterized by the very compact 
arrangement of the zooecia. The few specimens available for study 
indicate a frequently branching Hernodia (angle of 60°-90°), in which 
the zooecial tubes bud from each other so frequently and at such a 
low angle that they remain practically in contact throughout their 
length. The tubes are 1% to 2 mm. in length and 0.6 mm. in width, 
with 3 to4in5 mm. They clearly originate alternately from about 
the midlength of the preceding zooecium at an angle of 30°. 

Occurrence.—Onondaga (Columbus limestone): Sandusky, Ohio. 

Holotype-—U.S.N.M. No. 54124. 


FAUNAL LISTS SHOWING GEOLOGICAL AND GEOGRAPHICAL 
DISTRIBUTION 


Sirur1an (Gotlandian): Island of Gotland. 

Hederella siluriana, new species. 

SrrurtANn (Ludlow-Budnany limestone): Kosor, etc., Bohemia. 

Hederella fruticosa (Poéta, 1894); H. formosa Prantl, 1938; Hernodia pottat 
Prantl, 1938; Reptaria steiningert (Barrande, 1868). 

SiLurR1AN (Cayugan-Bertie limestone): Buffalo, N. Y. 
Hernodia ? monahani, new species; Reptaria cayuga, new species. 
HELDERBERGIAN (New Scotland limestone): Schoharie, Schoharie County, N. Y. 

Hederella helderbergia, new species. 

HELDERBERGIAN (New Scotland-Birdsong shale): Swaynes Mills (S), Perryville 
(P), and south of Camden (C), Tenn. 

Hederella camdenensis, new species (C); H. nodifera new species (P); Herno- 
dia tennesseensis, new species (S). 

HELDERBERGIAN (50 feet below top): Big Stone Gap, Va. 

Hederella ulrichi, new species. 

ORISKANY SANDSTONE: Becraft Mountain near Hudson, N. Y. 

Hederella arachnoidea Clarke, 1900; H. gracilior Clarke, 1900; H. magna 
praecedens, new variety; H. ramea Clarke, 1900. 

Ononvaca (Upper Jeffersonville limestone—Spirifer acuminatus bed): Falls of the 
Ohio at Louisville, Ky. 

Hederella adnata (Davis, 1885); H. angulata (Davis, 1885); H. consimilis, 
new species; H. contortilis, new species; H. delicatula, new species; H. 
louisvillensis, new species; H. tenera, new species; Hederopsis bifurcata, new 
species; H. connata, new species; H. curta, new species; H. longituba, new 
species; H. typicalis, new species; Hernodia ulrichi, new species. 

OnonvaGa (Columbus limestone): Sandusky, Ohio. 

Hederella concinna, new species; Hernodia (? Hederella) compacta, new species. 
Ononpaaa (Decewville limestone): Port Colborne, Ontario. 

Hederella canadensis (Nicholson, 1874); H. colbornensis, new species. 
OnonbaGa Drirt: Vicinity of Ann Arbor, Mich. 

Hederella canadensis (Nicholson, 1874). 
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Dervonran (Gaspé sandstone): Portage Road (P), Haldemand (H), and Gaspé 
(G), Quebec. 

Hederella blainvillet Clarke, 1907 (P, H, G); H. quebecensis, new species (G); 
Reptaria gaspéensis, new species (G). 

Hamitton (Arkona shale): Arkona (A), Bartletts Mills (B), and 1 mile east 
of Marshs Mill (M), Ontario. 

Hederella hibbardi, new species (A, M); H. magna Hall, 1881 (A); H. thedforden- 
sis, new species (B). 

Hamitton (Widder shale): Arkona (A), Thedford (T), Bartletts Mills (B), Ontario. 

Hederella bilineata, new species (A); H. cirrhosa Hall, 1881 (A, T); H. con- 
cinna, new species (A, T); H. delicatula, new species (A, T); H. filiformis 
(Billings, 1859) (A, T); H. germana, new species (T); H. magna Hall, 
1881 (A. T); H. major, new species (T) ; H. parallela, new species (T) ; H. par- 
virugosa, new species (T, A, Marshs Mill, 24% miles east of Arkona); 
H. persimilis, new species (T); H. rectifurcata, new species (T); H. regularis 
new species (T), H. robusta new species (T); H. rugosa, new species (A, T); 
H. thedfordensts, new species (A, B, T); H. vagans, new species (A, B, T); 
Hernodia davisi, new species (A); Reptaria stolonifera Rollé, 1851 (T). 

Hamitton (Ludlowville-Wanakah shale): 18-mile Creek (18), York (Y), Wanakah 
(W), Elma (E), Bay View (B), Athol Springs (A), Hamburg (H), Averys 
Creek (Av), Erie County in general (Er), N. Y. 

Hederella bilineata, new species (18, Y); H. cirrhosa Hall, 1881 (Y, A, Er); 
H. concinna, new species (Er); H. delicatula, new species (18, Er); H. 
filiformis (Billings, 1859) (18, A); H. magna Hall, 1881 (B, Er); H. nichol- 
soni, new species (18, W, E, B, A); H. parvirugosa, new species (E); H. 
persimilis, new species (A); H. rectifurcata, new species (18, A); H. reimanni, 
new species (B, 18); H. rugosa, new species (Er); H. thedfordensis, new 
species (H, Av); Hernodia ? cooperi, new species (Av). 

Hamitton (Ludlowville shale exact zone indefinite): Kashong Creek (K), Skane- 
ateles Lake (S), Canandaigua Lake (C), York (Y), West Bloomfield (W), 
Livingston County (L), Cazenovia (Ca), and Brookfield (B), N. Y. 

Hederella bilineata, new species (Y); H. cirrhosa Hall, 1881 (W, Y, S); 
H. concinna, new species (K, L); H. conferta (Hall, 1881) (K, C); H. deli- 
catula, new species (Y); H. parvirugosa, new species (S); H. rectifurcata, 
new species (K); H. rugosa, new species (C, Y); H. thedfordensis, new species 
K, L); Hernodia humifusa Hall, 1881 (Ca); Reptaria stolonifera Rollé, 
1851 (K, Ca, B). 

Hamiuton (Ludlowville-Centerfield shale): 3 miles west of East Bethany, N. Y. 

Hederella bilineata, new species; H. cirrhosa Hall, 1881; H. clarke, new species; 
H. concinna, new species; H. concinnoides, new species; H. delicatula, 
new species; H. filiformis (Billings, 1859); H. magna Hall, 1881; H. nichol- 
soni, new species; H. parallela, new species; H. pavilionensis, new species; 
H. rectifurcata, new species; H. regularis, new species; H. robusta, new 
species; H. rugosa, new species; H. thedfordensis, new species. 

Hamitton (Ludlowville-Tichenor limestone): 18-mile Creek (18), 144 miles south 
of East Bethany (E), Darien (D), and near Pavilion (P), N. Y. 

Hederella bilineata, new species (P, E); H. cirrhosa Hall, 1881 (FE); H. concinna, 
new species (P, D, E); H. delicatula, new species (P, E); H. filiformis 
(Billings, 1859) (P, E); H. magna Hall, 1881 (P); H. parallela, new species 
(E); H. parvirugosa, new species (P); H. obesa, new species (18); H. 
pavilionensis, new species (P, E); H. rectifurcata, new species (E); H. 
reitmanni, new species (P); H. rugosa, new species (P, E); H. vagans, new 
species (P, E). 
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Hamruron (Moscow shale): Moscow (Windom) (M), 18-Mile Creek (18), Pavilion 
(P), Leicester (Windom) (L), Kashong Creek (Windom) (K), NGUY. 
Hederella cirrhosa Hall, 1881 (P); H. delicaiula, new species (M, K, L); 
H. magna Hall, 1881 (18); H. parallela, new species (M); H. parvirugosa, 
new species (M); H. rugosa, new species (M). 
Hamitton (Moscow-Kashong shale): Tile yard, 1% miles southeast of East 
Bethany, N. Y. : : 
Hederella filiformis (Billings, 1859) ; H. parallela, new species; H. parvirugosa, 
new species; H. rectifurcata, new species; H. robusta, new species; H. 
rugosa, new species; H. thedfordensis, new species. 
Mipp.p DEvoNnIAN (Sellersburg limestone): Falls of the Ohio (F), Lebanon, Ky. 
(L), 3% miles west of Charlestown, Ind. (C). 
Hederella bilineata, new species (L); H. cirrhosa Hall, 1881 (C, Silver Creek 
dolomite); H. delicatula, new species (L); H. michiganensis, new species 
(F); H. parvirugosa, new species (C, Silver Creek); Hernodia davisi, new 
species (F, Silver Creek); Reptaria stolonifera Rollé, is}ay lk (2))e 
Mipp.e Devonian (Milwaukee limestone-Lindwurm member): Milwaukee, Wis. 
Hederella alpenensis, new species; H. delicatula, new species; H. edwardsi, new 
species; H. filiformis (Billings, 1859); H. halyson (Fenton and Fenton); 
H. rectifurcata, new species; Hederopsis raaschi, new species; Hernodia 
humifusa Hall, 1881; Reptaria stolonifera Rollé, 1851. 
Mipp.e Devonian (Silica shale): 24% miles southwest of Sylvania, Ohio. 
Hederella alpenensis, new species; H. bilineata, new species; H. concinnoides, 
new species; H. delicatula, new species; H. filiformis (Billings, 1859); H. 
magna Hall, 1881; H. parvirugosa, new species; H. rectifurcata, new species; 
H. reimanni, new species; H. thedfordensis, new species; H. vagans, new 
species; Reptaria stolonifera Rollé, 1851. 


Mippie Deyontan (Traverse-Upper Bell shale): Rockport quarry, northeast 


corner of Alpena County, Mich. 
Hederella filiformis (Billings, 1859); H. nicholsoni, new species. 


Mippie Drvontan (Traverse-Upper Ferron Point formation): Abandoned shale — 


pit of Alpena Portland Cement Co., SE% Sec. 18, T. 32 N., R. 9 E. (P), 
Rockport quarry (R), and Alpena Cement Co. (A), Alpena County, Mich. 
Hederella alpenensis, new species (P); H. delicatula, new species (R); H. fili- 


formis (Billings, 1859) (P, R); H. michiganensis, new species (R); H. — 


parvirugosa, new species (P); H. robusta, new species (A); Hernodia ? 
coopert, new species (R). 

Mippie Drvonran (Traverse-Genshaw formation): Southwest shore of Long 
Lake, Alpena County (L), Alpena County (A), Mich. 


Hederella alpenensis, new species (El Cajon Beach, L); H. magniventra, new — 


species (A); H. robusta, new species (A); H. romingert, new species (L); 
H. thedfordensis, new species (A); Hernodia cornucopia, new species (L). 


Mippie Devonian (Traverse-Alpena limestone): Alpena (A), 4 mile northwest — 
of Bolton, Alpena County (B), Thunder Bay quarry, Alpena (T, Dock 


Street clay), Mich. 


Hederella alpenensis, new species (B); H. delicatula, new species (B, T); H.— 


filiformis (Billings, 1859) (B); H. magniventra, new species (AyD): a 


michiganensis, new species (B); H. robusta, new species (B); H. rugosa, new © 


species (T); H. thedfordensis, new species (T); Hernodia ? cooperit, new 


species (T). 


MIDDLE DEVONIAN (Traverse-Norway Point formation): % mile southeast of 4- 
Mile Dam, Alpena County (4), Thunder Bay River (T), and Norway Point — 


Dam (N), Mich. 


BN en 
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Hederella alpenensis, new species (4); H. delicatula, new species (4); H. fili- 
formis (Billings, 1859) (4); H. magniventra, new species (T); H. michiganen- 
sis, new species (T); H. persimilis, new species (N); H. robusta, new species 
(N). 

MippteE Devonran (Traverse-Partridge Point formation): Partridge Point, 
about 3 miles south of Alpena, Mich. 

Hederella cirrhosa Hall, 1881; H. compacta, new species; H. delicatula, new 
species; H. persimilis, new species; H. rugosa, new species. 

Mippie Devonian (Traverse-Gravel Point limestone): Petoskey Cement Co., 
Petoskey, (P), Bell Quarry, 2.1 miles east of Bayshore, Emmet County 
(EF), Charlevoix (Ch), and Bay View (B), Mich. 

Hederella alpenensis, new species (P, B); H. concinna, new species (B, E); 
H. delicatula, new species (P); H. magniventra, new species (P, Ch); H, 
michiganensis, new species (B); H. persimilis, new species (P, B, Ch); H. 
rectifurcata, new species (P). 

Mippie Devonian (Traverse-Petoskey formation): 1% miles northeast of Bay 
View (B), and 1.6 miles north of Norwood, Charlevoix County (N), Mich. 

Hederella concinna, new species (B); H. delicatula, new species (B, N); H. 
filiformis (Billings, 1859) (B, N); H. michiganensis, new species (N); H. 
persimilis, new species (N); H. robusta, new species (B, N); H. rugosa, new 
species (B); Hernodia ? cooperi, new species (N). 

Upper Devonian (Tully limestone-West Brook member): 2% miles south of 
Sherburne, N. Y. 

Hederella aequidistans, new species; Reptaria cloudi, new species. 

Devonian (Cedar Valley formation): Iowa City (I), Davenport (D), Buffalo (B), 
and near Randalia (R), Iowa. 

Hederella calvint, new species (D); H. crassilinea, new species (I, R); H. 
halyson (Fenton and Fenton, 1924) (B). 

Devonian (Hackberry—Cerro Gordo shale): Rockford and vicinity, Iowa. 

Hederella alternata (Hall and Whitfield, 1873); H. halyson (Fenton and 
Fenton, 1924); H. linearis (Fenton and Fenton, 1924). 

Devonian (Snyder Creek shale): Fulton, Mo. 

Hederella crassilinea, new species; H. triseriata, new species. 

Devonian: 40 miles above mouth of Hay River, Canada. 

Hederella ? laxa (Whiteaves, 1891). 

Devonian (Percha shale): Lake Valley, N. Mex. 

Hederella occidentalis, new species. 

Mippie Devonian: Taemas, south side of Murrumbidgee River, New South 
Wales. 

Hederella brownae, new species. 

DEVONIAN: Bohemia. 

Hederella obscura Prantl, 1938 (Koniepruss limestone at Suchomasty); 
Hernodia perminuta Prantl, 1938 (Branik limestone, Branik); Reptaria 
gigas Prantl, 1938 (Branik limestone, Karlstejn). 

Devonian (Oberkoblenzian): Near Coblenz, Germany. 

Hederella applicata Solle, 1937; H. rhenana Solle, 1937. 

Mississippian (Warsaw limestone): Warsaw, III. 

Hederelia varsoviensis, new species. 

MississipP1an (Chester): Smithland (S), east of Grayson Springs Station (G), 
Sloans Valley (S1), Marion (M), Stephensport (St), Ky. (Glen Dean lime- 
stone), Chester, Ill. (C), Evansville, Ind. (E). 

Hederella chesterensis, new species (C, E, S, G, S1, M, St). 
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TABLE 1.—Average measurements of Hederelloidea described herein 


(The species of each genus are arranged on the basis of zooecial width as the most convenient factor for 
identification and comparison) 


Zoo- Zoo- 


ZOOECIA | ANGLE OF OF 
N ECIAL | ECIAL wen- | BRANCH- 
NAME ILLUSTRATIO wiptn |LENGTa| IN 56MM. | BUDDING 2 ce WG 
HEDERELLA: Mm. Mm. ir ee 
regularis_-_-.--- Pl.8; figs. 1-2. =.-.=.- 0.15 0.6 6 S| BS |-------2- : 
concinnoides_._| Pl. 11, fig. 9..-------- 0.15 1 5 a a Le 
delicatula_.-.-- Pll, figs: 1-8. 22-2. 0.15 0.8 45 45 1. 5-6 a 
canadensis---_-- Pli7; figs|9-42- = 3 0.2 0.7 3-4 ee 5 ot 
consimilis__._-- Nh: es 12 eee ee 0.2 1.0 6 ze 444 ay 
arachnoidea....| Pl. 13, fig. 7..-------- 0. 25 1.3 4 ae} 5 ae 
fener se —-- no 123 Fale Ay icy Ch ee 0. 25 1.3 3 45 1. 5-2 a 
colbornensis=2--})P)..7, fie. 12-228 s 0.3 bs) 45 ere 4 oe 
concinna.-_-_-_-- Pl. 7, figs. 10-15; pl. 0.3 0.75 5-6 30 5 90 
15, fig. 2. 7 

cirrhosa__------ Pl. 6, figs. 1-8..-.--.- 0.3 1.5 2-3 Bes eh AG ee eee > 
anpilata-_<.--_) Pl.i7, figs. (5,(6---=s--. 0.3 0.5 1-2 45 1.5-3 so oe 

ou 

rectifurcata_____ 12 Gh) 1A ie eee 0.3 Short 2-3 90° 3 { 90° 
chesterensis__..| Pl. 6, figs. 9-11___.--- 0.3 2.5 3 4624/0 eee 45-60° 
bilineata____._- Pld figs Oss. -ccssse5 0.3 1.0 5-6 Acute 3 60-90° 
aequidistans___| Pl. 9, fig. 6....-._._._ 0.3 2 2-3 Acute 3 90° 
helderbergia..._| Pl. 8, fig. 3......._..- 0.35 2 3 45° 4-5) |2. eee 
alternata__....- P55, figs. 1-32=52-=—* 0.35 1 4 45° 3% 90° 
linearis 22) 22: Ppa fessGies- oes 0.35 11,93 3 30° 6% 60° 
ramea.....---.- TG ie Ose eeeee 0.35 Sum seat. ees 30° 3 30° 

About 

conferta__------ PISO figs4) bes. s2= 0.35 2 3 | 45° 4 45° 
elarkel=- 222222 Plst0: fieiatee = 0.35 1.5 4 Acute 3 45° 
parallela______. Ble 2 figswi=2 secre 0.35 214-3 Acute 8 e bout 
45° 

varsoviensis._..| Pl. 9, fig. 1.......-._- 0.35 2 2-3 Acute 3 30° 
parvirugosa_._.| Pl. 6, figs. 12-14_____. 0.35 1 4 45° iv ||c< soe 
siluriana_____.- P13; flzs3s lS 22 0.4 1=29|-sscoeeees 2 90° 2 90° 
Vagans les Pis4 fipshd oes. 0.4 1 2 30-45° 155}79| Sse 
contortilis__._.- Pl..8; figs, 6-822. 225 -~ 0. 4 1.5 3 50-60° 3 50° 
alpenensis______ Pl 3 hesyl-6 25-5 = 0. 4 ial 45 Acute 3 60° 
Calvinig= 2-2: 123 (ik 0 [3 es ee 0.4 2 2% Acute 5 30° 
louisvillensis.._| Pl. 5, fig. 8.-...----_- 0.4 1.5 4 = b ae 10 JAP ee 
triseriata__..__- B19) fergie leek? 0.4 1.6 ‘i ee se eee xo 45° 
filiformis______. PIAS figs: 1-62-05 0.5 1 4 45° 5.5 90° 
brownae-_____- Ba ies: Se 0.5 1.6 4 45° 3 60° 
germana=2---. | Pl) 4; fig. 62.25... _- 0.5 1.6 1-2 Acute 12 90° 
occidentalis.__._| Pl. 6, fig. 15.._.______ 0.5 | Pane eee 60-90° 3 50-60° 
camdenensis...} Pl. 6, fig. 16___.______ 0.5 1.6 3 ABO oo oo dl eee 
blainvillei__.__- i) Ua ho | ae le ee 0.5 7a eres Ae 80° 4 30° 
pavilionensis_._| Pl. 4, fig. 5...__._____ 0.5 2-45 |= Se 30%: |i ee 45° 
gracilior._...___ P13 Re wl2:_ oss-s. 0.5 1.5 3-344 Acute 6-7 60° 
persimilis......| Pl. 2, figs. 4, 5......-- 0.5 2 3 30° ei Bowe 
45° 

rominger{__._.. 1 Biel 2 pa ee 0.5 2.2! About 3 cute 5 Abo a 
Hal yson=25-.2 Pl. 5, figs. 4, 5; pl. 2, 0. 55 2 3 Oe pele co ea 60° 

fig. 6; pl. 12, fig. 1. 
crassilinea_..._. Je 4, ee 4; pl. 13, 0.6 1.3 216-3 45° 5-10 90° 
gs. 4, 5. 
nicholson{._.... Pl. 4, figs. 8, 8’; pl. 12, 0.6 2 214-3 35° 5-68 45°— 


fig. 4. 
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TABLE 1.— Average measurements of Hederelloidea described herein—Continued 


ZOo- ZOO- 
NAME ILLUSTRATION ECIAL | ECIAL 
WIDTH |LENGTH 
HEDERELLA— Con. Mm. Mm. 
nModiera-—— == PM higgins = 5.8 0.6 3 
quebecensis.---| Pl. 13, fig. 9.--------- 0.6 2 
sdnata:-255 = 2 Pa higsel O-b25 oe 0.6 250 
edwardsi__-___- Plage. Wasss= =e 0.6 255 
MIAXKR= Sa ee mess IRIS sii eile seacas oe 0. 65 1.2 
NIFOSH2caanon-5- Pi 2; figs 4) pl. 3) 056-017 2 
figs. 7, 8. 
Minichinssesse—— 1a baBh ones Co as oa On7 2 
thedfordensis-_-_-| pl. 1, figs. 7-12; pl. 13, 0.7 2.5 
fig. 2. 
mibbardiss--.-- IPJG 4, figsag.e/sseses= 0.7 2n5 
compacta------- PISS ow ssa ee eer 0.7 1.5 
magniventra___| Pl. 10, figs. 5, 6..____- 0.75 | 1-2 
michiganensis_-| Pl. 10, figs. 1, 1’; pl. 0.8 2 
12, fig. 5. 
iptte (ep ef: ey aes PINS ehies.:9) 10se—= == 1 2.2 
magna praece- | Pl. 3, fig. 11_--_------ 1 2 
dens. 
ObGSa=5-2-25 =~! PO fig aes see. 1 ail 
reimanni-_-_-__- IPI 2 Mice Seee ose 1 4 
robustdes-—-—=— Pl ON fen 2p l2: 1,2 3 
figs. 6,7 
MAIONe ee eae Pl Shenae ee ee 1.5 4 
HEDEROPSIS: 
bifurcata__-_-_-- 12a Unites ee eee oes 0.35 | 3-4 
CUTURS Gas aoe Pa hive (eaesee ees 0. 66 1.5 
longituba___--_- PISA hips eee 0. 66 4 
FaaSCHIe= 2. 2 Pia fice sess 0.7 255 
connata.....--- Pin Arthipa Ole 1 4-5 
typicalis________ Plata tigse-Ges2= 22 1.3 3 
REPTARIA: 
Cavillpans=-- = PIG igo eke 6.3 2 
ClOUdI-- =) TO IK piles Bi ee 0.3 2 
stolonifera______ Pl. 16, figs. 4-8__-_--- 0.5 3 
gaspéensis-_-____- IPG heel ee ee 0.5 1.5 
HERNODIA: 
SEN AR Res eee Bila hire Gee ae 0.4 2 
?monahani-_____ 12d ba ino eRe eee 0.4 13} 
hennesseensis._-|| Pl. 15, fig; I.-._...-.- 0.6 4 
feooperi____.__- PIG tig 02s 0.6 2 
compacta______ Pllbstigvde ee SS 0.6 |114-2 
alriGhi= 2. 2.2 PIRTS ese es === 0.8 3.5 
humifusa_______ Pl. dp, figs. 5-6_..._.. 1 5-6 
cornucopia -_-___ PES pe 7 ee. 1.3 3-4 
139917—39——-4 


INTERVAL 
Zoorcta | ANGLE OF OF ANGLE Os 
IN 5 MM. | BUDDING | BRANcH- | BRANCH 
ING ING 
Mm. 
Seek Went eee AGUTOs ees n oa ae Acute 
Se Re ee ee ol ee a See 4 Sep aere eS 
2 30° BU ay Reet sae 
| ae ; About 
20° 80° 
pation es | pe EW ae es 3.5 45°— 
3 20° 4 40° 
Lessthan 
1 
214 | Tea LOM) eet Me 
2 30S eo s2e sees = 60° 
, About 
214-3 Acute 4 20° 
444 ACUTE bates ase 20°— 
PANS nS 4] eas ath chee | pe aaa 90° 
2 45°+ +t 90° 
2-2.5 eek 20 60-90° 
3 Acute 15— 45° 
2-2. 5 Acute 10-12 45° 
About 1 Acute 10 90° 
2 30° 6 45° 
2 IAG) | lee ee 45° 
About 2 Acute 5-6 30° 
About 
2-3 Acute 6 | 39° 
1-2 Acute 6 30° 
About 
° 
2 25 5 60° 
Abcut 
ey ° 
1-2 45 6 Ane 
About About 
SA ee ihe 
About 
te} 
6 30 2 45° 
4 45° 7 70° 
5-6 45°— Long 45-60° 
About 
Jat ° 
6-7 30 6 ae 
314 a a 7 45-90° 
4 45° 6 45° 
3-4 Acute 6 45° 
2-3 25 3 45° 
3-4 SOS nee ee 60-90° 
19 eer 5 45° 
About 1 45° 15 45° 
1% Acute 10 45° 


PLATES 


(All figures are magnified x 4 unless otherwise indicated.) 
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Puate 1 


1-6’. Hederella filtformis (Billings, 1859)=<-.__--__=_ 222224) =e 
1,2, A colony two-thirds natural size growing upon Spzrifer 
mucronatus thedfordensis, and a portion enlarged (after 

Nicholson). 

3, A typical example exhibiting the main axis with branches arising 
at almost aright angle and short, broad zooecia budding from 
each at 45°. 

4, Portion of same, 8, showing the zooecial budding and surface 
in more detail. 

5, Another example with slightly longer zooecial tubes, which tend 
to coil. 

Hamilton (Widder shale), Thedford, Ontario. 

6, A Wisconsin specimen identified with this species. 

Middle Devonian (Milwaukee limestone-Lindwurm member), 
Milwaukee, Wis. 

6’, A Michigan example iJlustrating more frequent branching than 
usual. 

Traverse (Ferron Point formation), Rockport as Alpena 
County, Mich. 

7-12. Hederella thedfordensis, new species (see also pl. 13, fig. 2)_________ 

7, A colony with ancestrula incrusting a Tropidoleptus, showing 
the coarsely lined tubes budding rather irregularly. 

8, Ancestrular part of same colony, X 8; the suture line marking 
the budding points is quite visible. 

Hamilton (Moscow-Kashong shale), Tile Factory, 1% miles south- 
east of East Bethany, N. Y. 

9, An example illustrating budding of two short zooecia at inter- 
vals, from each side of the main axis and its branches. 

Middle Devonian (Silica shale): 21% miles southwest of Sylvania, 

Lucas County, Ohio. 

10, Basal part of a zoarium in which frequent branching has pro- 
duced a compact colony. 

11, Part of the main axis of a colony incrusting a Spirifer mucron- 
atus thedfordensis in which branching has not obscured the 
details of zooecial budding. 

12, Portion of a colony with the main axis especially well developed. 

Hamilton (Widder shale), Thedford, Ontario. 

13. Hederella brow mae, new She ies: Portion of the type incrusting a 


Middle mera Taemas, south side of Murrumbidgee River, 
New South Wales. 
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le em eCenellaapanralclanmewi SPeGles | 222-2490 0s t 8 Bee ee 55 

1, Portion of a zoarium incrusting a cup coral (Heliophyllum) 
showing the main axis and several branches composed of 
zooecial tubes almost parallel to one another. 

Hamilton (Ludlowville-Tichenor limestone), 1% miles south of 
East Bethany, N. Y. 

2. Portion of a main branch incrusting a terebratuloid shell. 

Hamilton (Widder shale), Thedford, Ontario. 

2’, Another example incrusting a coral in which the main axes of 
two colonies cross each other. 

Hamilton (Moscow shale), Moscow, N. Y. 
Bemlicueneulotrisensatas MewaASPeCCles= 3 2—022 068s See bees ee 58 
The type zoarium incrusting a Stropheodonta, showing a portion 

with parallel branches with zooecia in contact and broader 
than in the related H. parallela. 
Devonian (Snyder Creek shale), Fulton, Mo. 
Mn OM LUCA LL LO peRSONILiS MMeW ISPCClES aoe ae ey 49 
4, An example in which overlapping of the branches has produced 
a complex zoarium. 
Middle Devonian (Traverse—Gravel Point limestone), Bay View, 
Mich. 
5, Young zoarium illustrating method of branching and budding. 
Middle Devonian (Traverse-Lower Gravel Point limestone), 
Petoskey Cement Co., Petoskey, Mich. 
6. Hederella halyson (Fenton and Fenton, 1924) (see also pl. 5, figs. 4, 5, 
ANTACID eee lt Seal Pell) Aes eho en eet AM ee ie 48 
Base of a zoarium with ancestrular portion much obscured but 
with radiating branches showing the typical structure. 
Devonian (Cedar Valley formation), Buffalo, lowa. 
7. Hederella rugosa, new species (see also pl. 3, figs. 7, 8)----.-------- 49 
A well-developed example incrusting Heliophyllum. 
Hamilton (Widder shale), Thedford, Ontario. 
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PLATE 3 


1-6. Hederella alpenensis, new species-_-- ----------=--=-=+--------= === 


9, 10: 


Li bs 


2. Hederella gracilior Clarke, 1900 


1, An example with branching more frequent than usual. 


Middle Devonian (Traverse-Genshaw formation), Long Lake, near 


Alpena, Mich. 
2, Basal portion of colony with details of growth obscured by 
branching and overlapping of tubes. 
Middle Devonian (Traverse-Norway Point formation), 7-Mile 
Dam, Alpena County, Mich. 
3, Asmall colony with branches crossing one another. 
4, A colony illustrating the typical method of branching and bud- 
ding of the tubes. 
5, Portion of fig. 4, * 8, indicating surface ornamentation and bud- 
ding of tubes in more detail. 
Devonian (Traverse-Genshaw formation), near El Cajon Beach, 
Alpena County, Mich. 
6, Youthful stage with initial branching almost at right angles. 
Middle Devonian (Traverse-Gravel Point limestone), Petoskey 
Cement Co., Petoskey, Mich. 
Hederella rugosa, new species (see also pl. 2, fig. 7)___.__________-__- 
7, A colony illustrating the ancestrula, the rugose tubes arising 
from it succeeded by the normal, broader, less wrinkled 
ZOOeCIA. 
8, The initial stage of the same colony, X 8. 
Hamilton (Ludlowville-Wanakah shale), Erie County, N. Y. 
Flederella: magna Hall, 1881.02.25 22 
9, The original illustration of this species (after Hall and Simpson). 
10, A branch showing the large, short, wide, and rapidly ex- 
panding zooecia with flaring apertures. 
Hamilton (Ludlowville-Wanakah shale), Erie County, N. Y. 
Hederella magna praecedens, new variety________________________- 
Photograph of Clarke’s figured specimen of H. magna distinguished 
by its shorter broad tubes with even diameter. 
Oriskany: Becraft Mountain, near Hudson, N. Y. 
Photograph of the type illustrating the budding of the zooecia and 
the method of branching. 
Oriskany: Becraft Mountain, near Hudson, N. Y. 
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(EAD ADPALG DUTT WENT STON ORY See os aes Se ae = ee Eee ae 
1, Portion of the loosely growing incrusting colony with the main 
axis a single tube branching at long, infrequent intervals. 
2, Small part of another example, showing more frequent branch- 
ing. 
Hamilton (Widder shale), Thedford, Ontario. 
edencllashrbbandt, MewispeCles=—. 246 se >see nee eee 
3, The type specimen incrusting Spirifer mucronatus arkonensis, a 
colony of short, wide, swollen zooecia with branches closely 
arranged. 
3’, Portion of another example, showing strong rugosities. 
Hamilton (Arkona shale), Arkona, Ontario, and vicinity. 


. Hederella crassilinea, new species (see also pl. 13, figs. 4, 5)__---_____ 


The holotype incrusting a cup coral and showing the linear main 
axis branching at right angles at considerable intervals and 
with short, thick zooecia budding at an angle of 45°. 

Devonian (Snyder Creek shale), Fulton, Mo. 

Hedenellaxvourlionensts seweSpeCles = 2225 222 oe ee 

Colony incrusting a Fistulipora, resembling H. vagans but differing 
in its wider, longer zooecia. 

Hamilton (Tichenor shale), Pavilion, N. Y. 

PCO CGELGIGCRIL AITO RMe WISE CLECs meee Sasa apy ee eee ee ae 

The type incrusting Heliophyllum, the zoarium differing from 
H. vagans in the wider branches and the larger angle of 
bifurcation. 

Hamilton (Widder shale), Thedford, Ontario. 


Portion of a very complete colony incrusting a Spirifer with the 
characteristic short, wide, frequently budding zooecia and 
the branches dividing at short intervals. 

Middle Devonian (Milwaukee limestone-Lindwurm member), Mil- 
waukee, Wis. 

Hederella nicholsoni, new species (see also pl. 12, fig. 4)____________- 

Two portions of the holotype incrusting Athyris spiriferoides and 
illustrating differences in the method of division of the 
branches and the rise of the zooecia at angles of about 45°. 

Hamilton (Ludlowville-Wanakah shale), 18-Mile Creek, N. Y. 
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PuaTE 5 


1-3. Hederella alternata (Hall and Whitfield, 1873) ___-_--_----------- 
1, A small complete zoarium incrusting a Spirifer and showing 
the ancestrula, the method of branching, and the regular 

alternate budding of the zooecia. 

2, More mature portion of another zoarium with branching and 
budding plan quite visible. 

3, A slightly abraded example. 

Devonian (Hackberry—Cerro Gordo shale), Rockford, Iowa. 

4,5. Hederella halyson (Fenton and Fenton, 1924) (see also pl. 2, fig. 6, 
and* pl. 12, fig pl). Sat = 2 ee 

4, Incomplete small zoarium incrusting a Spirifer. 

5, A small colony illustrating the budding of the short tube 
directly from the short preceding one. 

Devonian (Hackberry—Cerro Gordo shale), Rockford, Iowa. 

6, 7. Hederella linearis (Fenton and Fenton, 1924)____________._____- 

6, A zoarium incrusting a Spirifer and showing the similar angle 
of branching and budding. 

7, Portion of a colony illustrating the short but rather wide 
zooecial tube. 

Devonian (Hackberry-Cerro Gordo shale), Rockford, Iowa. 

8. Hederella loussvillensis, new species... ____-s_ 

A colony incrusting the interior of a brachiopod shell, illustrating 
similarity to H. bilineata but differing in the larger size of 
the zooecia. 

Onondaga (Upper Jeffersonville limestone), Falls of the Ohio. 

9-1. Hederella bilineata; new Species: ! 22 _- =. |) eee ee 

9, Zoarium with ancestrula incrusting a brachiopod; the small 
bilinearly arranged zooecia and the regular branching of the 
zoarium are evident. 

Hamilton (Ludlowville-Centerfield shale), 3 miles west of East 
Bethany, N. Y. 

10, 11, Two portions of a zoarium incrusting a cup coral; the 
zoarial branching is at greater intervals than in the preced- 
ing, owing perhaps to the rough surface. 

Hamilton (Ludlowville shale), Mork Nae 

12.. Hederella consimilis, new species_._/.._-.___1._.-. 2 2 
The type specimen incrusting the interior of a brachiopod, show- 
ing similarity to H. bilineata but with slightly longer and 
narrower zooecia. 
Onondaga (Upper Jeffersonville limestone), Falls of the Ohio. 
13. Hederella compacta, new species 
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fEsSoledencllancirnlosan allel S Sil a eas tee ee Le 34 

1, The type specimen (after Hall and Simpson). 

2, Photograph of a cast of the type. 

Hamilton (Ludlowville shale), West Bloomfield, N. Y. 

3, An example with long intervals between the zooecia. 

4, Portion of a zoarium with crowded branches and unusually long 
tubes. 

Hamilton (Ludlowville-Centerfield limestone), 3 miles west of 
East Bethany, N. Y. 

5, A specimen referred doubtfully to the species but differing in 
the shorter intervals between the zooecia. 

Hamilton (Ludlowville-Wanakah shale), Erie County, N. Y. 

6, Part of a zoarium with budding developed on one side only, 
reducing the distance between the zooecia but showing the 
normal arrangement on one of the branches. 

Hamilton (Widder shale), Arkona, Ontario. 

7, An example similar to the original type but with less distance 
between the zooecia. 

Hamilton (Ludlowville shale), Skaneateles Lake, N. Y. 

8, Specimen with ancestrula and illustrating the less regular 
growth in the young stages. 

Middle Devonian (Silver Creek dolomite), Charlestown, Ind. 

Oe wEeMenella chestenensis mew: SPeClesa=.0 9! Ne tee 22 se 46 

9, One of the types, illustrating the main axis giving rise to 
branches of single zooecia that curve and bud into charac- 
teristic groups. 

10, An example incrusting a Lyropora showing the outer branches 
of the zoarium. 

, An elongate branch incrusting a cup coral in which the curved 
aspect of the groups is not so apparent. 

Chester group: Marion (9) and Sloans Valley (11), Ky. (Glen 
Dean limestone), and Evansville, Ind. (10). 

IAL Eedenella panuirugosa: New speciesa= — 2222 222-222 2 = Fe 33 

12, Portion of zoarium exhibiting the mend of division of both 
zooecia and branches. 

Hamilton (Widder shale), Thedford, Ontario. 

13, Ancestrula and young zooecia. 

Hamilton (Ludlowville-Wanakah shale), Elma, N. Y. 

14, Portion of a mature colony, illustrating usual budding of 
zooecia and branching. 

Hamilton (Moscow shale), Moscow, N. Y. 


em CCenel CHOCCLOCTILOLIS. Ne WiSPECIGS=— == fo) 2 Ye Beek ee 4] 
The type specimen, a worn zoarium but distinct enough for 
description. 
Devonian (Percha shale), Lake Valley, N. Mex. 
16: Hederella camdenensis, new species. = -..--.-=.-_.-+----------- Al 


The somewhat abraded type specimen characterized by its stout 
linear branch with widely divergent zooecia. 

Lower Devonian (Helderbergian-Birdsong shale), just south of 
Camden, Tenn. 
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1. Hederella colbornensis, new species_-------------------- ---=---- 
Gutta-percha impression of the type, a zoarium incrusting a cup 
coral. 
Middle Devonian (Onondaga—Decewville limestone), Port Col- 
borne, Ontario. : 
-4. Hederella canadensis (Nicholson, 1874)_------------------------ 
2, Nicholson’s figure of the Corniferous limestone specimen se- 
lected as the holotype. 
3, A topotype identified by Nicholson, showing similarity to 
H. cirrhosa but plainly much smaller. 
4, Portion of the same, 8. 
Middle Devonian (Onondaga—Decewville limestone), Port Col- 
borne, Ontario. 
5.6) Hederella‘angulata: (Davis, 1885) 22-22-2232 
The loosely branching zoarium incrusting the noncelluliferous 
side of a Fenestrellina, and a portion, X 8. 
Onondaga (Upper Jeffersonville limestone), Falls of the Ohio. 
7-9. Hedereliatenera, new species_ 2. =) eee eee 
7, 8, The zoarium, and a portion X 8, incrusting the noncelluli- 
ferous side of a Polypora; the very narrow frequently di- 
viding tubes are characteristic. 
9, Another example in which frequent overlapping of the branches 
gives a crowded aspect. 
Onondaga (Upper Jeffersonville limestone), Falls of the Ohio. 
10-15. Hederella concinna, new species (see also pl. 15, fig. 2)__________ 
10, Young stage of a zoarium, illustrating the ancestrula and the 
less regularly branching tubes emitted from it. 
Hamilton (Ludlowville-Wanakah shale), Erie County, N. Y. 
11, Another young specimen in which a tendency of the zooecial 
tubes to coil at their extremity is shown. 
Hamilton (Widder shale), Thedford, Ontario. 
12, Portion of zoarium showing change from young condition to 
mature stage where the zooecia remain nearly in contact. 
13, Portion of the same, X 8, showing change from youthful to 
mature arrangement of the tubes. 
14, Portion of a colony illustrating branching of zoarium. 
15, Mature portion of a colony attached to a Fistulipora. 
Hamilton (Ludlowville—Centerfield shale), 3 miles west of East 
Bethany, N. Y. 
16. Hederella rectifurcata, new species 


bo 


Zoarium incrusting a coral and illustrating the very short zoo- 
ecial tubes and the emission of both zooecia and branches 
at right angles. 

Hamilton (Ludlowville-Wanakah shale), 18-Mile Creek, N. Y. 
oD 
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nee hecaencllamequlania, MEW SPECIES. === ao <8 kee ek ele le 
1, The type specimen, a large zoarium incrusting a Cystiphyllum, 
with the background in the lower half blackened to bring out 
the regular branching and budding of the zooecia. 
2, Small portion of same, 8. 
Hamilton (Widder shale), Thedford, Ontario. 
SP coerel a elo chbergta, NeW SpeCies) 2.2 ase ee ee 
The type specimen, consisting of robust, regularly branching zoo- 
ecia incrusting a brachiopod shell. 
Lower Devonian (Helderbergian—New Scotland limestone), Scho- 
harie County, N. Y. 
POE ICH eRe mine OnE: BPCCLES= ee a io 6 ew 
View of zoarium showing the very large tubes in close contact and 
the method of branching. ; 
Hamilton (Widder shale), Thedford, Ontario. 
Smell caerel@contariis New Species += 54.6 28 ae ee le 
5, Fragmentary zoarium not complicated by excessive branching. 
6, Colony with more complex arrangement of the branches. 
7, Colony with the zooecial tubes almost forming a mat. 
8, Initial portion of a colony with the specific characters obscured 
by the tangle of tubes. 
Onondaga (Upper Jeffersonville limestone), Falls of the Ohio. 
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Hederella varsoviensis, new species--- ---------------------------- 
The type zoarium showing branching at considerable intervals, 
with zooecia of closely arranged, parallel, somewhat contorted 
tubes. 
Mississippian (Warsaw limestone), Warsaw, III. 
Hederella calvini, new species---~------.=-=-------==-=-=--=#4-==== 
The zoarium inerusting a species of Fistulipora and consisting of 
frequently dividing branches with zooecia closely arranged in 
4 or 5 rows to a branch. 
Devonian (Cedar Valley formation), Davenport, Iowa. 


. Hederella romingert, New Species= - —=2-2-—- = S25 - = eee 


The type specimen, illustrating such frequent budding and branch- 
ing that a closely knit mass of tubes results. 

Middle Devonian (Traverse-Genshaw formation), Long Lake, near 
Alpena, Mich. 


5. -Hederella conferta (Hall, 1881) 2-22 2.9. ee ee 


4, Portion of a colony, X 2.6, incrusting a cephalopod and illustrat- 
ing the characteristic budding at regular intervals from a few 
tubes into a fan-shaped group. 

5, Portion of the same with rugose surface characters better shown. 

Hamilton (Ludlowville shale), Canandaigua Lake, N. Y. 

Hederellasaequidistans, mew Species. = 22 == Sas 2 

Portion of a zoarium incrusting a cephalopod and illustrating the 
branching at equal distances. 

Upper Devonian (Tully limestone-West Brook member), 215 miles 
south of Sherburne, N. Y. 
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1,1’. Hederella michiganensis, new species (see also pl. 12, fig. 5)__________- 
1, Portion of one of the types consisting of large irregularly branch- 
ing zooecia. 
Middle Devonian (Traverse-Upper Gravel Point limestone), 
Emmet County, Mich. 
1, Portion of an example incrusting a Heliophyilum, illustrating 
more regular branching. 
Traverse (Ferron Point formation), Rockport quarry, Alpena 
County, Mich. 
2. Hederella robusta, new species (see also pl. 12, figs. 6, 7)-____-_______- 
The holotype showing the large tubes branching regularly into 
well-defined groups. 
Middle Devonian (Traverse-Norway Point formation), Norway 
Point Dam, Alpena County, Mich. 
Sseuhedenelasclanker mew SPeClese= =. as a ee 
The holotype, well characterized by its zoarium of medium-sized 
tubes branching at regular intervals into broad clusters of 
zooecia. 
Hamilton (Ludlowville-Centerfield shale), 3 miles west of East 
Bethany, N. Y. 
Ta CULORELLOROOEST BNC WaSDECIOSH = heme a ee Tes Sa ee 
Portion of the type, a large specimen incrusting the base of a 
Fistulipora. The large, very short, broad zooecia arising on 
alternate sides of a central tube form the specific characters. 
Hamilton (Ludlowville-Tichenor limestone), 18-Mile Creek, N. Y. 
Bb, O.Hederella magniventra, new species. 9 2 ee le ek 
The type specimen, * 2 and X 4, incrusting a brachiopod and 
illustrating the short, large, swollen zooecia and the rather 
frequently dividing branches. The example of H. delicatula 
in the lower right corner illustrates the great variation in 
size in species of Hederella. 
Middle Devonian (Traverse-Lower Gravel Point limestone), 
Petoskey, Mich. 
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1-8 Hederella delicatula, new speCcieS_-=—- ===) === ae ee 

1, A typical zoarium incrusting a Heliophyllum and illustrating 
the delicacy of the tubes and the method of branching. 

Hamilton (Ludlowville-Wanakah shale), Erie County, N. Y. 

2, An example growing on a cup coral with crowded branches 
caused by several colonies crossing one another in the course 
of growth. 

3, 4, Portion of a colony, and a part X 8, showing the structure 
in more detail and demonstrating that branches of the same 
colony will cross one another. 

Hamilton (Ludlowville-Tichenor limestone), 144 miles south of 
East Bethany, N. Y. 

5, A small example incrusting a crinoid column. 

Hamilton (Widder shale), Thedford, Ontario. 

6, Colony attached to a stony bryozoan (Lioclema). 

Middle Devonian (Milwaukee limestone—Lindwurm member), 
Milwaukee, Wis. 

7, An unusual example, doubtfully referred to this species, in 
which branching has occurred in such way that the tubes 
appear in two rows. 

Onondaga (Upper Jeffersonville limestone), Falls of the Ohio. 

8, Two species of Hederella, the smaller one identified as H. deli- 
caltula and the larger as H. bilineata. 

Hamilton (Sellersburg limestone), Lebanon, Ky. 

9. Hederella concinnoides, new species. __-...-__--.--_--1_29_) 2 

The type specimen, similar to H. delicatula but with slightly 
wider tubes and zooecia emerging at a greater angle. 

Middle Devonian (Silica shale), 214 miles southwest of Sylvania, 
Ohio. 

10-12. Hederella' adnata (Davis, 1885)!_.. 2-1) ee 

10, Example incrusting a bryozoan (Polypora), with branching 
somewhat less regular than usual. 

11, Tubes attached to the nonecelluliferous side of a bryozoan, 
showing normal method of branching. 

12, Portion of fig. 11, X 8, exhibiting structure in more detail. 

Onondaga (Upper Jeffersonville limestone), Falls of the Ohio. 
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. Hederella halyson (Fenton and Fenton, 1924) (see also pl. 2, fig. 6, and 


TOL, “By Sea, Gs ES) can ea RIL) ae IS Pa af Re ee A Seen Cem a 
A well-preserved colony showing the normal method of branching. 
Devonian (Hackberry—Cerro Gordo shale), 3 miles southwest of 
Rockford, Iowa. 


. Hederella fruticosa (Poéta, 1894). 


Portion of Poéta’s enlarged view of the genotype of Thamnocoelum. 
Silurian (Budnany limestone), Kosor, Bohemia. 


MICUChOLG HOMerdn NeW SPCCIEs. 2.8 52 Set ee ae et 


The type specimen incrusting a brachiopod and showing the 
development of nodes at regular intervals on the branches. 
Lower Devonian (Helderbergian—Birdsong shale), Perryville, Tenn. 


. Hederella nicholsoni, new species (see also pl. 4, figs. 8, 8’)_---______ 


Portion of the type specimen attached to Spirifer mucronatus. 
Middle Devonian (Traverse—Upper Bell shale), Rockport quarry, 
Alpena County, Mich. 


. Hederella michiganensis, new species (see also pl. 10, fig. 1)_________ 


Portion of zoarium illustrating the method of branching. 
Middle Devonian (Traverse—Gravel Point limestone), Lake shore, 
Bay View, Mich. 
Hederella robusta, new species (see also pl. 10, fig. 2)_______________ 
6, A paratype believed to represent a simple growth form. 
Hamilton (Moscow—Kashong shale), 144 miles southeast of East 
Bethany, N. Y. 

7, An example (paratype) incrusting a cup coral and showing very 
regular branching and budding of the large zooecia. 

Hamilton (Ludlowville—Centerfield shale), 3 miles west of East 
Bethany, N. Y. 

HICH CIP cringnnn4 Mew SPECIES. bam ses 8 Se eh ae ee 
Portion of the type specimen incrusting Athyris spiriferoides and 

showing the large elongate tubes and the method of branching. 
Hamilton (Ludlowville-Wanakah shale), Bay View, N. Y. 
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. Hederella ulrichi, new species 
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Hederella ? laxa (Whiteaves, 1891)-...__----------------------_-- 
Photograph of a gutta-percha squeeze of the holotype. 
Devonian, 40 miles above mouth of Hay River, Canada. 
Hederella thedfordensis, new species (see also pl. 1, figs. (-}2)? Se 
An example incrusting a Tropidoleptus and exhibiting the method of 
branching. 
Hamilton (Moscow-Kashong shale), 14 miles southeast of East 
Bethany, N. Y. 


. Hederella siluriana, new species 2-2 3-222 22 2 = eee 


View of the holotype incrusting a bryozoan, which is attached to an 
example of Protathyris didyma. 
Silurian, Island of Gotland (probably Klintehamn). 


5. Hederella crassilinea, new species (see also pl. 4, fig. 4) __._---------- 


4, View of the basal side of this species exhibited in the interior of a 
cephalopod shell. 

5, Part of zoarium incrusting a cup coral and showing the method 
of branching and the short zooecial buds. 

Devonian (Cedar Valley formation), railroad fill northeast of 
Randalia (4) and Iowa City (5), Iowa. 

Hederetla blainville:. Clarke, 19072. 3-2 ee 
The type specimen, natural size, exhibiting the regular branching 

of the tubes (after Clarke). 

Devonian (Gaspé sandstone), Gaspé, Quebec. 

Hederella, arachnordea Clarke, 19002 = = 2-5) 52) ee 
Photograph of the type specimen incrusting a trilobite head. 
Oriskany, Becraft Mountain, near Hudson, N. Y. 

Photograph of a gutta-percha squeeze of the type, X 2, and portion, 
* 4, exhibiting the distant branching and the budding of the 
tubes. 

Helderbergian (50 feet below top), Big Stone Gap, Va. 

Hederella quebecensis, new species._._-__. 3 
View of a gutta-percha impression of the type, which incrusted a 

valve of Leptostrophia blainvillei. 

Devonian (Gaspé sandstone), near Gaspé, Quebec. 

Hederella ramea Clarke, 1900...___< 2...) 
View of portion of type specimen showing the regularly dividing 

unilinear branches and resemblance to H. blainvillei. 

Oriskany, Becraft Mountain, near Hudson, N. Y. 
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PLATE 14 


[PaCUCrOpSisi.AQScliiv, se waspeCles= 28 = ois =o a ee ee 8 
The holotype of short, broad, frequently branching zooecia ex- 
hibiting the central carina. 
Middle Devonian (Milwaukee limestone-Lindwurm member), 
Milwaukee, Wis. 
fOr wiacderopsis typroniis, Mew SPeCles Sa 2 ee ee 
2, Mature portion of a colony, 2. 
3, Portion of a zoarium, X 2, in which the method of branching is not 
obscured by crowding. 
4, 5, Part of a colony, X 2 and X 4, in which the characteristic 
inner carina of the tubes is shown. 
6, Basal side of a zoarium, * 2, which has become detached from 
its host and exposes the long central tube. 
Onondaga (Upper Jeffersonville limestone), Falls of the Ohio. 
iPcneropers Cunid. Mew SPeCles 8 Jal Wo ye 
The type example incrusting a fenestellid fragment; the short, 
wide, zooecia with the internal carina are characteristic. 
Onondaga (Upper Jeffersonville limestone), Falls of the Ohio. 
BeplicheLOpars (age um, we WwaspeCles 28) 020 
Colony incrusting a fenestellid (Semicoscinium) with branches 
composed of elongate, regularly budding tubes. 
Onondaga (Upper Jeffersonville limestone), Falls of the Ohio. 
vee lemeropsest 0s) urcatamewispecies 20°) 8) eee ee al 
The holotype incrusting a bryozoan (Unitrypa); the narrow, elon- 
gate, frequently bifurcating zooecia separate this from other 
species. 
Onondaga (Upper Jeffersonville limestone), Falls of the Ohio. 
feavitcderapsis connata, New species. /..= 2... 222/42 ve - PU ed SUP 
The type specimen growing upon a Polypora, exhibiting the features 
of the species, short, broad, internally carinated zooecia bud- 
ding from the midline. 
Onondaga (Upper Jeffersonville limestone), Falls of the Ohio. 
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. Hernodia cornucopia, new species 


9. Hernodia davisi, new species 


PLATE 15 


_ Hernodia tennesseensis, new species_--- ---------=--=--========2=5= 


Gutta-percha impression of the type specimen represented by 
an excavation in the base of a massive bryozoan (Monotrypa). 

Lower Devonian (Helderbergian—Birdsong shale), Swaynes Mills, 
Benton County, Tenn. 


. Hederella concinna, new species (see also pl. 7, figs. 10-15)_--____-__- 


A portion of the delicate zoarium incrusting a brachiopod. 
Middle Devonian (Onondaga-Columbus limestone), Sandusky, 
Ohio. 


. Hernodia (?) monahant, new species. = = -2=2 22522 555=5 eee 


Gutta-percha squeeze of a part of the type preserved as a mold in a 
cephalopod. 
Silurian (Cayugan-Bertie limestone), near Buffalo, N. Y. 


. Hernodia (?Hederella) compacta, new species_-_--_-------==---=-== 


Small portion of the zoarium incrusting a brachiopod large enough 
to show the very compact arrangement of the zooecia. 
Middle Devonian (Onondaga-Columbus limestone), Sandusky, Ohio. 


». Hernodia twmifusa- Hall, 188L_. 2.2. 4. 52 eee 


5, Natural cast of a specimen with the large dimensions and other 
characters of the type. 

Devonian (Milwaukee limestone-Lindwurm member), Milwaukee, 
Wis. 

6, Portion of the original type, X 2 (after Hall). 

Middle Devonian (Ludlowville shale), Cazenovia, N. Y. 

The type specimen resembling the genotype but Gizesee in the 
closer arrangement and greater breadth of the tubes. 

Middle Devonian (Traverse-Genshaw formation), Long Lake, near 
Alpe na, Mich. 

View of We ty oe preserv reas porous chert showing the short, rapidly 
expanding separated zooecia. 

Onondaga (Upper Jeffersonville limestone), Falls of the Ohio. 

Portion of the type incrusting a brachiopod showing the wide 
spacing of the zooecial tubes. 

Hamilton (Silver Creek dolomite), Falls of the Ohio. 
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ine prarea gasncens7s, lew Species] 2 4 2 a kL 
View of gutta-percha squeeze of the holotype exhibiting the fre- 
quent zoarial branching and the short, thick, close-set tubes, 
attached to a brachiopod valve. 
Devonian (Gaspé sandstone), Gaspé, Quebec. 
DelUCDUARtICayMoomnNnewrspeClesawese = kos... see Se we howe ee 
Gutta-percha squeeze of the type, occurring as:an excavation in a 
cephalopod shell (Mitroceras); the small dimensions of the 
zooecia and their less regular arrangement are the distinguish- 
ing characters. 
Silurian (Cayugan-Bertie limestone), near Buffalo, N. Y. 
Dec RIONCLON AT MMe WASDECICS = == Seen a ae er eo Noe ee ee 
Part of the type preserved as a cast upon a cephalopod shell but 
exhibiting small zooecial dimensions and the rectangular 
method of branching. 
Upper Devonian (Tully limestone-West Brook member), 24 miles 
south of Sherburne, N. Y. 

Ses: suepariorstolondend ROUG TRON. 2.8. ee 2 ee oe 
4, Copy of Hall’s illustration, X 7, showing method of branching. 
Hamilton (Ludlowville shale), Cazenovia, N. Y. 

5, Portion of a much-branched zoarium with the tubes preserved as 
molds in the rock. 
6, View of a single branch with the zooecial tubes crushed but 
still showing their regular arrangement. 
Hamilton (Ludlowville shale), Kashong Creek, N. Y. 
7, Young specimen showing the ends of the branches with tubes 
not yet reaching their normal length. 
Hamilton (Widder shale), Thedford, Ontario. 
8, An example with tubes marked by distinct wrinkles. 
Hamilton (Sellersburg limestone), Falls of the Ohio. 
9. Reptaria (Bryozoon) stetningeri (Barrande, 1868) (Thamnocoelum pen- 
nulatum Poéta, 1894). 
View of the type, two-thirds natural size, incrusting an Orthoceras 
shell (after Poéta). 
HO MeL en nodidn cs): coo perl, Mew: SpeCles--2 =.=. 2. ee eee 
The type specimen incrusting a stony bryozoan and exhibiting the 
short, rapidly expanding zooecia. 
Hamilton (Ludlowville-Wanakah shale), Averys Creek, Erie 
County, N. Y. 
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A GENERIC REVISION OF THE STAPHYLINID BEETLES 
OF THE TRIBE PAEDERINI 


By Ricuarp E. BLhackwELDER 


A RECENT attempt to classify a large number of Paederini from the 
West Indies led to the recognition of the necessity for a complete 
revision of the genera and subgenera. Such a study was undertaken 
and brought as near to completion as the available materials will 
permit. Although this was first planned as a supplement to the 
study of the West Indies fauna, it now seems advisable to publish 
the revision separately because of its application to faunas of other 
parts of the world. An examination of the material available has 
showed that 219 generic or subgeneric names have been proposed in 
this tribe and that genotypes of 100 of these are available with other 
species of 25 more. With the primary synonyms that are recognized 
as such, it has been possible to place 147 of the names in this revision. 
Of the remaining 72 names, 42 are monobasic, and none of the others 
are sufficiently well known to be of special importance. 

This revision is divided into three parts: A key to the genera and 
subgenera of the Paederini, a proposed systematic arrangement, and a 
list of the genotypes on which the foregoing are based. 

The key is entirely artificial, although an attempt is made to use 
characters of greatest significance in the primary separations. Several 
characters are employed that have not to my knowledge been pre- 
viously noticed. Each one has been worded carefully and must be 
taken literally, and it is quite essential to the satisfactory use of the 
key that each character be examined with considerable care. Several 
new genera and subgenera are proposed in the key. These are 
described in footnotes with descriptions of their type species, if new. 
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The second part of this study is an attempt to arrange the genera 
in a natural order, beginning with what seem to be the least special- 
ized. The arrangement is based on the assumptions that the closure 
of the front coxal cavities is a high specialization, that the “norma ie 
antennal form is the most primitive, and that the extreme constriction 
of the neck is more specialized. Although the genera have been 
carefully arranged, the subgenera are not placed in any special 
sequence. It has not been possible to examine them with sufficient 
care to determine their interrelationships. This systematic list has 
been expanded to contain a list of the species that were examined in 
each genus and subgenus. In each case are given the original genus, 
the genus in which it has been recently placed (if different from the 
one to which it is herein assigned), a key to the authority for the 
specific identification, and an indication of the habitat of the species. 
The specimens have come from the following sources: The United 
States National Museum (including among others the T. L. Casey 
collection, the Hubbard and Schwarz collection, and the C. F. Baker 
collection), the collection of the writer, and a very useful series of 
oriental species presented by Dr. M. Cameron. The Casey collection 
has furnished over three-fourths of the genotypes and a large part of 
the other species included. 

The designation of genotypes in such a group as this is a very 
important foundation for revisionary work. It must be done with 
great care, however, especially in a group like this in which there have 
been very few previous designations. Of the 227 names listed here, 
19 have had genotypes designated, 127 were monobasic, and types 
are herein designated for the remainder. 

In view of the fact that Col. T. L. Casey proposed a complete classi- 
fication for the American Paederini (and certain others), it is neces- 
sary to explain why his arrangement has not been satisfactory as a 
basis for the present study. The first character in Casey’s key is 
arranged as a triplet and involves the separation of those forms 
having the prosternum reaching to the mesosternum from those 
having it short. I have never been able to use this separation when 
keying out species of the Medon—Lithocharis group, and I am now able 
to state, after a careful examination of the Casey collection, that the 
distinction either does not exist or at least does not have the impor- 
tance that was attributed to it. The third part of the triplet does 
involve a fundamental difference from the first two parts. Never- 
theless, it seems to me that the Stilici should have been placed with 
the first group rather than with the second, since the sternal structure 
is a slight modification of the more generalized type and is not similar 
to the highly modified types of the Stilicopses, Suni, and Echiasteres. 

Most writers have placed emphasis on the relative length of the 
posterior tarsal subsegments and the dilation of the anterior tarsi. 
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These characters seem to me to be superficial and of little use in 
generic divisions, atleast. It should also be pointed out that, although 
the labrum does present some characters of value, especially for sub- 
genera, it cannot be relied on blindly at all times. The slight differ- 
ences in the labra are generally accompanied by more important or 
more readily usable characters in other parts of the body. 

In the present study there are several weak points that should be 
pointed out. The character in couplet 16 involving the ctenidia of 
the apex of the posterior tibia is not entirely satisfactory. I have 
been unable to find another to replace it, and it apparently holds for 
the species examined. The fundamental character of umbilicate 
punctation is not sufficiently understood to permit the use of a satis- 
factory terminology. This type of sculpture undoubtedly is closely 
related to the setigerous tuberculi, which are rather common. Cer- 
tain inconsistencies will appear if the use of this term is misunderstood. 
Care must be exercised in couplet 43. The sternite may be (and 
usually is) touching the hypomera even though not united to it. 
Often a narrow space is visible between them, whereas in the connate 
species the sternite is obviously united to the inner side of the 
hypomera. 


KEY TO THE GENERA AND SUBGENERA OF THE PAEDERINI 


1. Prosternum not dilated under front coxae as far as hypomera____________ 2 
Prosternum expanded laterally and caudally, either connate 
with hypomera or very narrowly separated from them_______________~_ 43 


2. Anterior coxal cavities closed by an independent sclerotization 
behind sternite, which extends laterally to or almost to 


AY FURR es ee mena eam RE SE A A A ee i Ne ited et 3 
Anterior coxalcavities entirely open. behind. _--.-.---- 5 
BEV eS ENGNG hygIACkIN Ge oe. ope ene Ree Soe eee Scotonomus 
gestpresent i Rorme 2s ttanaee 1 sient wh 38 obi ee Seige euiiwe bees 4 
4. Elytra well developed; length 4 to 10 mm__________-______--_- Leptobium 
Elytra very much abbreviated; length over 15 mm______________- Dolicaon 
5. Antennae anteriorly flexile and strongly geniculate at first joint, 
basalisexmentiveryamuch elonpatesssa2. 2). Ses eScee eS Sees eee 6 
Antennae posteriorly flexile, not strongly geniculate, basal seg- 
IMEI GM Ob mVO Ny ACLOM CGO acne a ye ee Seat ee ees a 14 
6. Neck less than one-fourth as wide as head__-............--.---.-------- 7 
Neck more than one-fourth as wide as head_________.------------------- 8 
7. Head greatly prolonged posteriorly in a slender neck____--------- Ophites 
Head not prolonged posteriorly in a slender neck____-------_--- Scopaeodes 
8. Gular sutures united throughout their length__________-___---- Monocrypta 
Gular sutures separate throughout their length____...___._..__..---------- 9 
oO. Pilytra with a pleural fold near side! margin\2 #0 Jess Le sock SLL ee 10 
Hiviaa without trace Of-aipleural foldc sf. an ee 12 
10. Neck entirely unconstricted above and below_____.----------- Aderobium 
Neck abruptly ‘constricted across dorsal surface__.....-.--------------- 11 


11. Integuments highly polished, very sparsely punctate, without 
TO MITT CS CUM CUI Ree et a a an et ee ee in me Lissobiops 


96 PROCEEDINGS OF THE NATIONAL MUSEUM VoL, 87 


Integuments not highly polished, rather densely punctate, with 


ground sculpture in part__.---------------------------- Homoeotarsus 
A. Eyes placed just behind middle of head----..~--------- Pep AP ---.----Subgenus Eucryptina 
Eyes placed in front of middle of head..---.---------------------------------- feeetoncrine ea 
B. Subbasal abdominal segments modified in male--....--..----- Nchensaassecuceeaeeeeee el aca Go 
Only apical segments modified in male.-..----.-------- eon enen ane een nee - eee ee addaesae web 

©. Seventh sternite of male with a densely pubescent depression at middle; 
eighth sternite emarginate_....-.--..---------------------- satucosnecee ee subgenus Nemoeotus t 

Seventh sternite of male without depression at middle; eighth sternite not dis- 
tinctly emarginate-_.....-..------- SF Ree EO Se De One ee ---------Subgenus Gastroloblum 
D. Male with seventh sternite abruptly emarginate_...............------.- subgenus Homoeotarsus 
Male with seventh sternite not abruptly emarginate._.... aésegecetce este eenteses Rena: eee ea) 4 

E. Eyes minute, at over 6 times their diameter from base; elytra shorter than 
DODO PIN oe antennae ne een eae eee ere eee nee subgenus Homoeobium *# 

Eyes small, at less than 4 times their diameter from base; elytra longer than 
pronotum.....-....- rece cues eseeanonasmens aces ececceece---e-----2---SUDgenus Hesperobium 
12Labrum:not dentate...<=..2....2..-=.<2.- 3s So eee 13 
Labrum bidentate (the denticles sometimes obtusely rounded) ..Cryptobium 
A. Neck less than half as wide as head; antennal grooves obsolescent... ....-. subgenus Ababactus 

Neck more than half as wide as head; antennal grooves completely separating 
eyes from anterior margin of head-_........-........-.. ewalesadeead pede Bend ayes Uaa See 5 
B. Subbasal sternites of males modified ...........-....--...-.-.------- Somacen subgenus Neohactus! 
Subbasal sternites of males not at all modified............- eencnteesenenae sere coslectabascncad. 

©. Basal segment of antennae two-thirds as long as head; head and generally 
pronotum with very fine ground sculpture____...-........-..-.-. ----.- subgenus Cryptobiella 

Basal segment of antennae one-half as long as head; without ground sculpture 
subgenus Cryptobium 


1 Nemoeotus, new subgenus. Diagnosis: Characters of genus Homoeotarsus except as follows: Eyes 
moderately small, placed in front of middle of head; fourth and fifth sternites of male with transverse setose 
foveae at middle, seventh with a densely pubescent depression at middle, eighth emarginate. 

1 Homoeobium, new subgenus. Diagnosis: Characters of genus Homoeotarsus except as follows: Eyes 
minute, separated by more than 6 times their diameter from base of head; elytra unusually short, shorter 
than pronotum. 

Homoeotarsus (Homoeobium) bakerianus, new species. Description: Head black, pronotum, elytra, 
and abdomen rufopiceous. Head robust behind, with basal angles obliterated; eyes very small, separated 
from base of head by 6 times their length; basal segment of antennae Jonger than next three together; gular 
sutures parallel and approximate in front; with rather large and dense punctures, not very abrupt but some- 
what umbilicate, almost absent between antennal prominences, intervals rather flat; without distinct ground 
sculpture. Pronotum longer than wide, widest in front, feebly narrowed to narrowly rounded posterior 
angles; with a narrow irregular impunctate midline; punctures as on head but a little less dense; without 
ground sculpture. Elyira about as wide as long, closely appressed to thorax; very indefinitely punctate, 
the large depressions separated by irregular convex intervals. Abdomen punctured as elytra but with the 
depressions more punctiform and sometimes submuricate. Male, eighth sternite with an excision one- 
half longer than wide with sides parallel at apex, which is rounded and expanding posteriorly, segment 
flattened or impressed in front of excision. Female, unknown. Length,11mm. Type locality, Philippine 
Islands, Baguio, Benguet Province. Types, holotype and paratype, males, U.S.N.M. No. 52660, collected 
by C. F. Baker. 

+ Neobactus, new subgenus. Diagnosis: Characters of genus Cryptobium except as follows: Male, fourth 
sternite with a more or less circular modification near the middle of the posterior border, fifth sternite with 
8 large oval fovea or spongy area posteriorly on segment at middle. 

Ababactus (Neobactus) nunenmacheri, new species. Description: Black, abdomen in part rufescent. 
Head with basal angles rounded from eyes, which are at nearly 3 times their length from base; labrum trun- 
cate in front, with two blunt prominences separated by a feeble, rounded emargination; gular sutures feebly 
converging to basal third; punctures very scattered, generally separated by twice their diameter, unusually 
large but not distinctly umbilicate, with dense but not coarse ground sculpture throughout. Pronotum 
8 little longer than wide, sides feebly arcuate, a little wider anteriorly; punctures a little finer than on head, 
arranged in part slong a median smooth area; ground sculpture as on head. Elytra coarsely and rather 
densely punctured, the intervals more or less convex and vaguely coriaceous. Abdomen with small and 
indefinite punctures, each excavated behind. Male, fourth sternite with a circular elevation at middle of 
posterior border, bearing a very large puncture; fifth sternite with a large oval spongy area posteriorly at 
middle; seventh sternite very feebly bilobed at center; eighth sternite with an abrupt impression 3 times as 
long as wide and within this depression a narrow excision, rounded at apex and enlarged posteriorly, more 
than twice as long as greatest width. Female, unknown. Length, 8 mm. Type locality, Arizona, Nogales, 


Santa Cruz County. Types, holotype, male, U.S.N.M. No. 52661, collected on August 24, 1906, by F. W. 
Nunenmacher, 
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13. Pronotum sculptured similarly to head; prosternum trans- 
versely impressed before coxae; fifth sternite not lobed._._._Pycnocrypta 
Pronotum scarcely distinguishably sculptured; prosternum not 
transversely impressed before coxae; fifth sternite of male 
igbedsbehind atimiddles a0 2202 2o8. aad seth wsce globes cate Biocrypta 
14. Fourth segment of maxillary palpus not strongly compressed or 
CLAMS OC SL ee 9 0) a0 Sala ape ately eat aly AG, lls ey a 15 
Fourth segment of maxillary palpus compressed, truncate, and 
PUT ae ct si ary TI CU et Paederus 


A. Elytra closely appressed to metathorax and abdomen, narrowed at base with 
basal angles more or less obliterated; hind wings absent_-_..._._-..-......-.--.-.----..---- B 

Elytra normal), quadrate, not closely appressed, generally larger than base of 

abdomen and not strongly narrowed, with basal angles rounded but dis- 


CNnCt ING Wines PTESONG scones ec casuscadeoaceeee cos eeec ates teccnea ce subgenus Paederus 
B. Each mandible with an additional dorsal tooth.................-_-. subgenus Gnathopaederus 
Mandibles without additional dorsal teeth _.............-.-.-----.---- subgenus Neopaederus 4 


15. First segment of antennae large, rest smaller, even, strongly com- 
pressed from sixth, with dense pile and long setae at sides of 


Gach segment from sixth !)2 26. Us Doge fa iw ove Suniotrichus 
Antennae normal or with first two segments larger and rest not 
SCAT A NNo n Be r  t  a  icetvecps e  a 16 
16. Neck never at all less than one-fourth as wide as head; apex of 
posterior tibia with a distinct ctenidium on both sides__.__._......_.- 17 
Neck variable; apex of posterior tibia with a ctenidium only on 
WNieIA CLs Ses ele be ee tenti etal ame eee eo 25 
ie ves, wiitolly absolete lS ore ce. ls ia ee Bie bey ee Glyptomerus 
Raceted.eyes. present. and, distinet a. iJ2c2 22 videos sli Sood. 18 
18. Fourth segment of maxillary palpus large, conical, apex trun- 
CHEC HS 3 SRI Serine era et towers, Son ah Sey Agree. es ter geil 19 
Fourth segment of maxillary palpus small, acute or acicular__....._..._- 20 
19. Labrum completely divided into 2 elongate lobes__._.......____- Achenium 
Labrum divided into 2 transverse rounded lobes___._._.__-_-- Scimbalium 
20. Fourth segment of maxillary palpus longer than greatest width 
of third; labrum semicircularly emarginate; punctation dense 
dnd .umbilicate ate Uleiten te wet wie ever} bo hye Scopobium 5 
Fourth segment of maxillary palpus shorter than greatest width 
of third; labrum bilobed or triangularly emarginate; puncta- 
tion- generally, not ambilicate...< oc cecse.elw tk Pe oes. 21 
21. Head with punctures not very dense, not coarsely umbilicate_.._________- 22 
Head with very dense umbilicate punctures..............-_--__-- Domene 
ACO Y tra yiiniplenral (0)0 eee, non nak nasuscccnasdaacstenesesoesads subgenus Domene 
Elytra without pleural fold_...-.......... ween caeeauasanecoseotes! .----.Subgenus Neodomene ® 


4 Neopaederus, new subgenus. Diagnosis: Characters of genus Paederus except as follows: Mandibles 
without an additional dorsal tooth; elytra closely appressed to thorax, narrowed at base with the basal 
angles more or less obliterated; hind wings absent; anterior tarsi strongly dilated. 

+ Scopobium, new genus. Diagnosis: Punctures dense and umbilicate; antennae normal; labrum broadly 
semicircularly emarginate; fourth segment of maxillary palpus acicular, longer than the greatest width of 
the third; gular sutures very approximate throughout their length, not at all united though obscured by 
the sculpture; neck about one-half as wide as head; prosternum not dilated beneath the coxae; hypomera 
prolonged in a lobe partly behind the coxae; anterior coxal cavities entirely open behind; front coxae very 
large, exserted; middle coxal cavities confluent; posterior coxae contiguous, “‘conical’’; first and second 
abdominal sternites absent, third strongly carinate at middle basally; basal half of front tibia with a con- 
cavity lined with diagonal ctenidia; front tarsi broadly expanded; apex of posterior tibia with a ctenidium 
on each side. 

* Neodomene, new subgenus. Diagnosis: Characters of genus Domene but lacking any trace of a pleural 
fold above the side margin of the elytra. 
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92. Elytra with a longitudinal fold above side margin__------------------.-23 
Elytra without a fold above side margin--------------------- Lathrobium 
A. Eyes very small, at 6 times their length from DESO sean en ene ae a= eee subgenus Abletobium 
Eyes moderately small, at not over 4 times their length from base--<= 222 = ee B 
B. Elytra conjointly wider than long.--------------------------------------- subgenus Apteralium 
Elytra not wider than long_._--.-------------------------------------------0- 722 2--0007->--- Oo 
C. Head slightly emarginate behind; less than 5 mm. long___-_.----.--------------------------- D 
Head rounded or truncate behind; generally more than 5 mm. long-----_-..----------------- F 
D. Gular sutures divergent posteriorly__....------------------------------------------------- ---E 
Gular sutures parallel_.......------------------------------------------- subgenus Lathrobioma 
E. Pronotum much longer than wide; elytral punctures not serial. --------- subgenus Lathrolepta 
Pronotum scarcely longer than wide; elytral punctures in series_.----- subgenus Lathrobiopsis 
F. Gular sutures divergent from front_...-..------------------------------ subgenus Deratopeus 
Gular sutures most approximate along middle or posteriorly__.-....------------------------- G 
G. Neck about one-third as wide as head-.._.....-------.------------------- subgenus Tetartopeus 
Neck about one-half as wide as head-----....--------------------------- subgenus Lathrobium 
23. Integuments subglabrous, subimpunctate, and highly polished; 
labrum broadly rounded and deeply emarginate at middle___..___.---- 24 
Integuments moderately sparsely punctate; labrum bilobed__--Lobrathium 
A. Head above with distinct ground sculpture throughout.--~.....----.---- subgenus Platydomene 
Head above without ground sculpture except occasionally at sides_.......---.-- bi i. Sue ee B 
B. Gular sutures converging posteriorly---...---------.-------------------- subgenus Eulathrobium 
Gular sutures most approximate at middle or anteriorly._.-.----------.----------.----------- C 
C. Gular sutures most approximate along middle--........--...-----.--.---- subgenus Lobrathium 
Gular sutures diverging from before middle__.-...-.....---------------- subgenus Pseudolathra 
24. Labrum strongly bidentate: 4 22Us6 2220 - 2c Saeet Se Se ee Acalophaena 
Babrumnotdentates= == oso 4s 8 ae ee eee Dacnochilus 
25. Neck one-fourth as wide as head, or more____-.--------------------.--- 26 
Neck one-fifth to one-eighth as wide as head_____.....--.----.--------. 35 


26. Basal half of front tibia with a concavity lined with diagonal 

ctenidia, usually with an expansion along posterior edge of 
concavity and a corresponding anterior prominence on femur_____----- 27 

Basal half of front tibia often with a concavity but never more 

than margined with a single row of setae, without strong prom- 


inences on tibis-or femur: 320.2! eo ea Lobochilus 

2(.. Antennae normalosint 2c s Jo es el a a es ee ee ee 28 
Antennae with first two segments larger, rest verticillate, slender, 

of equal thickness throughoutiis_ 2 20sieg-cudliam sues Thinocharis 

A. Labrunibidentate at middie#028 _/ 524s) Sissies) Se Se ae SEP a ae subgenus Sciocharia 

Labrum)not dentate at: middle: - .....- =. 22-55 ena ee ee en ee B 

B. Gular sutures widely divergent posteriorly_..............-..-....------.- subgenus Sciocharella 

Gular sutures most approximate posteriorly or along middle_...-_..-..--- subgenus Thinocharis 


28. Pronotum distinctly longer than wide; seventh abdominal stern- 
ite in male generally distinctly modified; punctures of head not 
distinctly umbilicate though not very fine__....._______..._------.-- 29 
Pronotum not or scarcely longer than wide; seventh abdominal 
sternite of male rarely modified; punctures of head umbilicate 


ordine andsdense. go at ge a 30 

20: Byesientirely absent. 0. cated cect eens 1 drsengue pole Micranops 
Compound eyes normal? 2 oe .cogun) oad fies Orus 

A. Labrom guadridentate 92-9255 oscs go cece Raw oe, ee B 
Labrum at most indistinctly bidentate.__....._._..............--.-..-.-..- subgenus Leucorus 

B. Male characters involving fourth to eighthisternites=2:-- = =) eke subgenus Pycnorus 


vw walig Only seventh and eighth sternites.............-.------ subgenus Orus 
30. Head with few or many distinctly umbilicate punctures, surface 
sometimes densely purictulate. 2:0 ge oe nt ee 31 
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Head and pronotum densely and very finely punctate or sculp- 
tured, without any umbilicate punctures except at margins__Lithocharis 


A. Gular sutures widely diverging posteriorly__..........-----.--.--.--.-- subgenus Pseudomedon 
Gular sutures most approximate posteriorly or slong middJe..-.........-...--....-..--- 2-2... B 
B. Gular sutures distinctly converging posteriorly --..-........-.-.----- Stacwenusnemece ees stad: Cc 
Guilar sutures:parallel along:middle-_2s22--e-22522cs22. 222s sales A subgenus Ophiomedon 
Oc abrumowithiaymediantoothe..-- 2. os.- sacensta- case cesocuececocecee ates subgenus Lithocharis 
Labramiwith’2\denticles near center... ~...2--.ss-sa-s2seceseaceeseence subgenus Stilocharis 
o?. Labrum with median tooth or prominence_.....-............-...------ 32 
Mabrumswithoutmedian tooth. a 52 = eee ee eee 33 
32. Umbilicate punctures of head sparse and not strong_______-_-_- Aderocharis 
A, Labrum without additional denticles; umbilicate punctures small; vertex not 
FAO IN AO WEY OO ali oC) ge Es a ee a ee ee Heil 3} 
Labrum with 2 additional denticles; umbilicate punctures very large; vertex 
deeply groovedabove'neck=224 2525 2 est ER OS: subgenus Dorocharis ’ 
B. All punctures distinctly umbilicate, generally even.............-.-..-....- subgenus Aderocharis 
Umbilicate punctures very sparse, with dense and fine (sometimes tubercu- 
lates) punctures between. .2.-.2+ -.--cnacos scene seeeee nares ee eeeee ae subgenus Panscopaeus 
Head densely and strongly umbilicately punctured_______.___-_ Stilomedon 
A. Gular sutures separate; labrum with 2 additional denticles_...........-.-- subgenus Stilomedon 
Gular sutures united; labrum with 4 additional denticles_._...._.......-.- subgenus Polymedon 
ao. Gular sutures united in. great part..2e5.204- 22 5— eee Neomedon 
Guilarisutures notvat) alleunited See er ss ee ea Se 34 
34. Gular sutures distinctly diverging posteriorly from before middle-Hypomedon 
A. Head and pronotum very densely punctate or sculptured_-....-..-....---.---..-------..- aes) 
Head and pronotum sparsely punctate, shining-............._-_-....----- subgenus Oligopterus 
B. Head with umbilicate punctures very dense; without distinct ground soulpture_-__._.-. sith ates CO 
Head with umbilicate punctures not very dense; with distinct ground sculp- 
ture. s-2iie SORUe Sete eg hier ed era os fe eee LL Cats subgenus Hypomedon 
C. Prosternum not at all carinate at any point--....-.-....---...-...------ subgenus Trachysectus 
Prosternum strongly carinate posteriorly - -_................---.-2.2- 2-2. subgenus Caloderma 
Gular sutures most approximate along middle or at base__.....----- Medon 
A. Punctures of head very irregular, of various sizes, some distinctly umbilicate; 
without distinct.ground sculpture... ...............-...--..-. SoS ee BS subgenus Tetramedon 
Punctures of head nearly all of one type, distinctly umbilicate; with or without 
ground 'sculpturesiieet! Saar. Sass a Be eke elite stot hy Et SS oo eeeces B 
B. Head with dense ground sculpture; umbilicate punctures moderate, generally 
separatedibysthein diameter Or Mm0re:.o = 5.2.2 <sasecoess oe ene ca saeco ceecen cacnoecaceusne oO 
Head without ground sculpture; umbilicate punctures large, generally sepa- 
rated by less than one-half their diameter-_....._._...-_.--..-.--.----------- subgenus Medon 


C. Punctures of head almost completely obscured by sculpture; head distinctly 
cordate; body strongly depressed; gular sutures converging to base; proster- 
MUM CArINALe PUTOUPMOUC-co6e cae 26 ac ee cae arene oe cece ce eee scene subgenus Medonodonta 
Punctures of head not much obscured by sculpture; head not cordate; body not 
strongly depressed; gular sutures most approximate along middle; proster- 
num carinateonly,posteriorly--s = <a. s<c-ceceon<cnenaoe ck cnceeedsccansee subgenus Paramedon 


' Dorocharis, new subgenus. Diagnosis: Characters of genus Aderocharis except as follows: Umbilicate 
punctures of head and pronotum very large; vertex deeply grooved above the neck; labrum with two addi- 
tional denticles; neck scarcely one-fourth as wide as head. 

Aderocharis (Dorocharis) chapini, new species. Description: Uniform rufotestaceous throughout. Head 
Somewhat emarginate at base, posterior angles narrowly rounded, vertex above neck deeply grooved longi- 
tudinally; eyes small, at about four times their length from base; labrum tridentate, teeth within a broad and 
abrupt emargination; gular sutures very approximate throughout but not united; punctures rather large, 
distinctly umbilicate, not crowded on disk, almost absent between antennal prominences; with minute 
punctulae scattered between the large punctures. Pronotum slightly wider than long, widest at anterior 
angles, somewhat produced to neck, moderately narrowed posteriorly to obtuse basal angles; punctation 
Similar to that of head, with a trace of smooth midline posteriorly. Zlytra wider than long, not punctate 
except for setigerous tuberculi which are prominent but not dense, surface between rather finely coriaceous; 
each elytron with three longitudinal impressions on the disk. Abdomen sculptured as elytra; ninth tergite 
deeply semicircularly emarginate. Male, eighth sternite very feebly emarginate. Female, eighth sternite 
not emarginate. Length,744 mm. Type locality, Costa Rica, Hamburg Farm, Reventazon. Types, holo- 
type, male, and two paratypes, female, U.S.N.M. No. 52662, collected by Ferdinand Nevermann. 
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35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


46. 


47. 


48. 


49. 


Gular sutures always united, at least basally--.------------------------ 36 


Gular sutures never united in any part----- non anna ner reenn anne e------ 41 
Head coarsely umbilicately punctured or with coarse and deep 


elongate punctures; without dense ground sculpture through- E 
naswmaatese srs 3 

Olibn nn non ennencana=- 985-95 ses Sees aaa pe 
Head not or indistinctly umbilicately punctate; with dense 

ground sculpture-_--------------------------- i iteteiaiataiaiaeiaiiataeneanate 40 
Punctures of head very dense; labrum with denticles in pairs 

only_...-.---------------------------------- penne ener nnn ne- ee --- 38 
Punctures of head not very dense; labrum with median tooth.___...-.--- 39 
Head emarginate at base; labrum with median teeth separated 


by twice their average width, notch rounded; pronotum 

punctured very differently from head__------------------- Pachystilicus 
Head not emarginate at base; labrum with median teeth sepa- 

rated by less than twice their average width, notch not 


rounded; pronotum punctured similarly to head_____-_----------- Stilicus 
Eabroum witnimedian tooth only2= 225222 ae ee Acrostilicus 
Labram witheadditional- teeth: =.=. =. 2 = ee Stiliderus 
Head obtriangular; labrum without prominent teeth; head, 

pronotum, and elytra with short, stiff, erect bristles_______-- Megastilicus 
Head suborbicular; labrum with prominent teeth; with only 

Normal pubescence: 2 +  n  e  e Stilicolina 
Head with dense, coarse, umbilicate punctures_____---.--.------- Medome 


Head very finely punctate (or sparsely obsoletely umbilicately punctate) ___42 
Labrum not dentate, feebly emarginate; vertex sometimes 


Carinate.in-males-- =o 22/220 scese sien tenses oe eee Monista 

Labrum generally quadridentate; vertex not carinate in males._.._Scopaeus 
A. Head, pronotum, and elytra almost impunctate, with sparse long upright 

Lt ee ee ee ae ee eee ee a ee subgenus Scopaeodera 

Head, pronotum, and elytra finely or moderately punctate or sculptured_.........-..--.-.--.. B 

B. Head truncate or emarginate behind._............-.....-.--.--.-----2.---.-) subgenus Scopaeus 

Head strongly rounded behind_.--..-._.--- navanedecictas atone se ee ee ee oO 

O. Inner labral teeth modified on inner edge, generally denticulate_-...--.-_- subgenus Scopaeopsis 

Inner labral teeth without additional inner denticle or other modification...subgenus Scopaeoma 

Prosternum connate with edge of hypomera_________------------------ 44 

Prosternum not connate with edges of hypomera_._..-_-----.---------- 51 
. Antennae anteriorly flexile, basal segment very much elon- 

Gales Se SOM Eee Na PCD, Cephalochetus 

Antennae posteriorly flexile, basal segment not very elongate____--------- 45 


. Prothorax very elongate; head grooved behind eyes ; third seg- 


ment of maxillary palpus globose _...____.______________- Sphaeronum 
Prothorax generally not very elongate; head not separately 
grooved behind eyes; third segment of maxillary palpus large 


but'not subsphericali: 2 32. 222) seen ea ied 2 es 46 
Head, pronotum, and elytra with strong tuberculi and dense 

ByOUnE Beant OTe 2s 2 en en eee, eek ee Myrmecosaurus 
Head and pronotum with feeble umbilicate punctures, without 

ground sculpture: 222 20. 2 se rooseuetooees 2 sor yi eee 47 
Labrum ‘dentisuiateeis 02 bert) Soin wit oh Ubi), fe 48 
Lebrom'not denticulate. 2." SS ee Sclerochiton 
Jabrum. quadridentate. <2 .cc2000-2< ssc ee a ee 49 
Labrum bidentate. 22 202220225 bone ec uec ae ey ee 50 
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Integuments very densely punctate, without shining intervals__.__Echiaster 


A. Eyes very small, separated from base by nearly 3 times their diameter-_.__ subgenus Leptogenius 
Eyes large, separated from base by less than twice their diameter_.......__- subgenus Echiaster 
ee. Labtal techn slenuer, seute!. 2020) oo) see eee oh ee oe Astenus 
ATA Coett BuO. TOUNOEU oe oo a oe ee wean Sunesta ° 
| §1. Prothorax narrowly prolonged at middle in front.._._...____- Stamnoderus 
Prothorax not distinctly prolonged in front___._........-...---...---.-- 52 
eee apr more Or less Genticulate.. = 2. ee ee ole 53 
| Tabramt not at all dentiewiate. <n oo ee ew en Stilicopsis 
63. With very large and distinctly umbilicate punctures on head and 
SUUITIGIR IER Sees See ee en hn oe aa eae eek wo 54 
Head and pronotum densely sculptured but without umbilicate 
DUNCUURGS ooo eee Saree ae Sere 2 Ae ee ees eel ie Se Eee Suniocharis 
a. Lent ZOUNGEd POSUEMOLly -.— 6 os eee ee ee oe Dibelonetes 
Head truncate posteriorly, emarginate above neck____......._-- Stiliphacis 


§Sunesta, new genus. Diagnosis: Head and pronotum with feeble umbilicate punctures, without ground 
sculpture; antennae normal; labrum with 2 short and blunt denticles within an abrupt emargination; third 
- segment of maxillary palpus large but not subspherical, fourth segment small, distinguishable from third 

only with difficulty; gular sutures united in great part; neck one-third as wide as head; prothorax not greatly 
elongate; prosternum expanded laterally under the coxae and connate with the hypomera; hypomera broad 
but not distinctly lobed behind the coxae; front coxae large, exserted; middle coxal cavities confluent; pos- 
terior coxae contiguous, “‘conical’’; first and second abdominal sternites absent; basa] half of anterior tibia 
with-a concavity lined with diagonal ctenidia; apex of posterior tibia with a distinct ctenidium only on the 
inner edge. 


GENERIC ARRANGEMENT AND SPECIES EXAMINED 


The following abbreviations are used to indicate the authority for 
the identification of the species listed: 


Ef cstp et a C. F. Baker Collection, U. 8. National Museum. 
A a Biologia Centrali-Americana deposit, U. S. National Museum. 
a ey ee British Museum, by exchange. 

PROB do ort Se 3k Dr. Max Bernhauer. 

a eee Alexander Bierig. 

7) a Carlos Bruch. 

RTE ee eh ee a xs Dr. Malcolm Cameron. 

RC eae T. L. Casey Collection, U. 8. National Museum. 
Cotype..-.-.-- Paratype. 

a? ee Col. T. L. Casey. 

Dodero- =... ~- - - A. Dodero. 

ORE Dr. E. A. Chapin. 

Benyes......... Dr. A. Fenyes. 

Danson. ~~ -. Via Janson & Sons. 

ere M. L. Linell. 

a ee U. 8. National Museum collections. 
ee Paratype. 

RIS etre Dr. R. E. Blackwelder. 

EB cia, Sa Via Edm. Reitter. 

Roelofs__.__-_--- Willem Roelofs. 

a 2 David Sharp. 

ae Holotype. 

Various... . Several independent sources. 

ee Hans Wendeler. 


145248—39——-2 
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Lobochilus Buhr., 1920, p. 179. 
Neosclerus Cam., 1924, p. 188. 


fortepunctatus Cam. (Neosclerus) (Cat) pedo Pisce eet ee India © 
Suniotrichus Shp., 1886, p. 587. ; 
gp. (HAC)_-------= ~~ -2 <= -- Se geno Central America — 
Thinocharis Kr., 1859, p. 142. 
Subg. Thinocharis s. str. 
carinicollis Kr. (Thinocharis) (Cam) __---------------=---_... Ceylon 
nigricans Cam. (Thinocharis) (Cam) ------------ Sumatra, India 
pygmaeus Kr. (Thinecharts) (Cam) — 2 ee Ceylon 
Subg. Sciocharis Lynch, 1884, p. 260. 
bakeri Csy. (Sciocharis) (Thinocharis) (Type) - ----------- West Indies 
carolinensis Csy. (Sciocharis) (Thinocharis) (Type) ------ North America 
congruens Csy. (Sciocharis) (Thinocharis) (Type) ------- North America — 
fuscina Cam. (Thinocharis) (Cam) ----------------------- West Indies 
nubipennis Csy. (Sciocharis) (Thinocharts) (Type) ------ North America 
smithi Cam. (Thinocharis) (Cam) ----------------------- West Indies — 
subopacus Buhr. (Thinocharis) (Bnhr) -- .-------------- South America — 
Subg. Sciocharella Csy., 1905, p. 151. 
delicatulus Csy. (Sciocharella) (Thinocharis) (Type) ----- North America 
exilis Er. (Lithocharis) (Thinocharis) (REB)-_----------- South America 


fragilis Shp. (Sciocharis) (Thinocharis) (PT)---------- Central America — 
pertenuis Csy. (Sciocharella) (Thinocharis) (Type) --------- West Indies — 
Lithocharis Boisd. & Lac., 1835, p. 4381. 
Arthocharis Cam., 1921, p. 372. 
Metaxyodonta Csy., 1886, p. 29. 
Sunius Steph., 1832, p. 274 (not Er.). 
Subg. Lithocharis s. str. 


alutaceus Csy. (Metaxyodonta) (Medon) (Type) -_-------- North America 
ochraceus Grav. (Paederus) (Medon) (Various)_____-___-- Cosmopolitan 
quadricollis Csy. (Metaryodonta) (Medon) (Type)---_---- North America 
simpler Csy. (Lithocharis) (Medon) (Type)__------------ North America 
sonoricus Csy. (Lithocharis) (Medon) (Type)----------- North America 
sororcula Kr. (Lithocharis) (Medon) (REB)--.-Cosmopolitan in Tropics 
vilis Kr. (Lithocharis) (Medon) (Cam)_______- Cosmopolitan in Tropics 
Subg. Pseudomedon Muls. & Rey, 1878, p. 122. 
Ramona Csy., 1886, p. 213. 
alabamae Csy. (Pseudomedon) (Medon) (Type) _-------- North America 
capitula Csy. (Ramona) (Medon) (Type)-_-----__----_-- North America 
clarescens Csy. (Pseudomedon) (Medon) (Type)_-------- North America 
obsoleta Nord. (Lathrobium) (Medon) (CC)_________- Europe, Australia 
ruficollis Csy. (Pseudomedon) (Medon) (Type)-_--------- North America 
thoracica Csy. (Pseudomedon) (Medon) (Type)__-------- North America 
Subg. Stilocharis Shp., 1886, p. 576. 
limbata Er. (Lithocharis) (Medon) (REB)_____________- South America 
obfuscata Cam. (Lithocharis) (Medon) (REB)_._-___-_---- West Indies 
Aderocharis Shp., 1886, p. 552. 
Subg. Aderocharis s. str. 
conifer Cam. (Aderocharis) (Medon) (PT)_____________- North America 
corticinus Grav. (Paederus) (Medon) (Various) ______-_- North America 


“A urtivus Shp. (Aderocharis) (Medon) (Cam) 20.0) 2s West Indies 
obscurior Cam. (Aderocharis) (Medon) (Wan) ister! ae West Indies 
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Subg. Panscopaeus Shp., 1889, p. 262. 


bakert. Bohr. .(Medon) -(Bak@) 231... vowasbeel il eee dene Philippines 

chinensis Boh. (Lathrobiwm) (Medon) (Bnhr) ------------------ Orient 

dimidiatus Mots. (Lithocharis) (Medon) (Bnhr)----------------- India 

lithocharoides Shp. (Scopaeus) (Medon) (HAC)__-.-------------- Japan 

luzonicus Bohr. .(Medon) (Bnhr)-_ ss 222 22s2-Les suelencte Philippines 
Subg. Dorocharis Blkwr. (see above, p. 99). 

chapint Blkwr. (Type)... =.02J_ a2 208! ee Jeske Central America 


Stilomedon Shp., 1886, p. 565. 
Subg. Stilomedon s. str. 


connexum Shp. (Lithocharis) (Cam, BCA)-_----------- Tropical America 
insularum Cam. (Medon) (Neomedon) (REB)-_------------ West Indies 
strigicolle Shp. (Stilomedon) (EAC) ___---------------- Central America 
triseriatum Shp. (Stilomedon) (EAC)_---------------- Central America 
Subg. Polymedon Csy., 1905, p. 151. 
tabacinum Csy. (Lithocharis) (Medon) (Type)------ ---- North America 
Neomedon Shp., 1886, p. 557. 
arizonense Csy. (Neomedon) (Medon) (Type)----------- North America 


Hypomedon Muls. & Rey, 1878, p. 122. 
Chloécharis Lynch, 1884, p. 259. 
Euastenus Fiori, 1915, p. 10. 
Hemimedon Csy., 1905, p. 152. 
Lena Csy., 1905, p. 189. 
Subg. Hypomedon s. str. 


angustum Csy. (Hemimedon) (Medon) (Type) ---------- North America 
brevipenne Csy. (Caloderma) (Medon) (Type)_---------- North America 
conjuz Csy. (Caloderma) (Medon) (Type) -------------- North America 
continens Csy. (Caloderma) (Medon) (Type)_----------- North America 
contractum Csy. (Caloderma) (Medon) (Type)---------- North America 
debilicorne Woll. (Lithocharis) (Medon) (Various) ____---- Cosmopolitan 
discolor Csy. (Caloderma) (Medon) (Type) -_------------ North America 
exile Csy. (Caloderma) (Medon) (Type)---------------- North America 
luculentun Csy. (Caloderma) (Medon) (Type)----------- North America 
mobile Csy. (Caloderma) (Medon) (Type)_------------- North America 
molle Csy. (Caloderma) (Medon) (Type) --------------- North America 
peregrinum Csy. (Caloderma) (Medon) (Type)-_--------- North America 
pollens Csy. (Caloderma) (Medon) (Type) -------------- North America 
quadripenne Csy. (Caloderma) (Medon) (Type) --------- North America 
reductum Csy. (Caloderma) (Medon) (Type)------------ North America 
rufipes Csy. (Hemimedon) (Medon) (Type)------------- North America 
tantillum Csy. (Caloderma) (Medon) (Type)_----------- North America 
testaceum Csy. (Lena) (Medon) (Type) .--------------- North America 


Subg. Oligopterus Csy., 1886, p. 12. 
Micromedon Csy., 1905, p. 153. 
Medonella Csy., 1905, p. 154. 


cuneicolle Csy. (Oligopterus) (Medon) (Type) - --------- North America 
filum Csy. (Oligopterus) (Medon) (Type)__------------- North America 
flexile Csy. (Oligopterus) (Medon) (Type)_------------- North America 
melanocephalum Fabr. (Paederus) (Medon) (CC)__.----------- Europe 
minutum Csy. (Medonella) (Medon) (Type)------------ North America 
remotum Csy. (Oligopterus) (Medon( (Type) ------------ North America 


seminigrum Fairm. (Lithocharis) (Medon) (CC)_Europe, northern Africa 
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Subg. Caloderma Csy., 1886, p. 5. 


angulatum Csy. (Caloderma) (Medon) (Type)----------- North America 

rugosum Csy. (Caloderma) (Medon) (Type) ------------ North America 

semibrunneum Csy. (Caloderma) (Medon) (Type) ------- North America 
Subg. Trachysectus Csy., 1886, p. 32. 

confluentum Say (Lathrobium) (Medon) (Csy)------ ---- North America 


Medon Steph., 1832, p. 273. 
Oxymedon Csy., 1905, p. 177. 


Subg. Medon s. str. 


americanum Csy. (Medon) (Type) 2-222 eee North America 
brunneum Er. (Lithocharis) (Reitt)..------------------------ Europe 
curtulum Er. (Lithocharis) (Cam, REB)--..----------- South America 
fusculum Mann. (Rugilus) (CC)-------------- Europe, northern Africa 
oblitum Er. (Lithocharis) (Cam, REB)..--------------- South America 
rubrum Csy. (Orymedon) (Type)---.------------------ North America 
teranum Csy. (Medon) (Type) .--~.-------~=--------=s North America 
Subg. Tetramedon Csy., 1905, p. 178. 
rufipenne Csy. (Tetramedon) (Type) ------------------ North America 
Subg. Paramedon Csy., 1905, p. 166. 
Platymedon Csy., 1889, p. 184. 

arizonicum Csy. (Paramedon) (Type) .---------------- North America 
boreale Cay. (Paramedon) (Type) o-2222--=2--ssteeeeee North America 
conforme Csy. (Paramedon) (Type) -.----------------- North America 
consanguineum Csy. (Lithocharis) (Type)-------------- North America 
contiguum Csy. (Lithocharis) (Type)-.---------------- North America 
convergens Csy. (Lithocharis) (Type).--------------«-- North America 
debile Csy. (Paramedon) (Type)---- ~. ---------------- North America 
difforme Csy. (Paramedon) (Type)..------.----------- North America 
distans Csy. (Paramedon) (Type)-_--------------.----- North America 
explicane Cay. (Medon) (Typé)... osad2.i8 42.5 cease North America 
gregale Cay. (Lithocharis) (Type)..---------.........:North America 
gulare Csy. (Paramedon) (Type)-...------------------- North America 
helenae Cay. (Medon) (Type) asics secede tese ek eee North America 
humboldti Csy. (Paramedon) (Type)-..---..--.-------- North America 
tnquilinum Csy. (Medon) (Type)-.-...---.------------ North America 
tnaulare Cay. (Medon)i'(Type)2i5. need ge 2 eet North America 
kernianum Csy. (Paramedon) (Type)_.---------.---- North America 
lacustre Cay. (Medon) (Type).-.......--..---.-----. North America 
languidum Cay. (Lithocharis) (Type).---...-..-.-.-..- North America 
laticolle Csy. (Platymedon) (Type) ..-----.--.-...-...- North America 
latiusculum Csy. (Lithocharis) (Type) ---......-....-_- North America 
lepidum Cay. (Lithocharis) (Type)_.................__. North America 
luctuosum Csy. (Lithocharis) (Type). uae Deal ie North America 
malacum Csy. (Lithocharis) (Type)..-.-...-.......... North America 
mimulum Csy. (Lithocharis) (Type)_.-......-----.._.. North America 
montanum Csy. (Paramedon) CEs pale jae hes ae North America 

nevadicum Csy. (Platymedon) (Type)_.....---......... North Ameri 
nitidulum Csy. (Medon) (Tipe) LN: Aeneas Dee North ee 
oriens Csy. (Paramedon) (TY posses ties tbat ae eeaae N se 
MeO ee ee orth America 

pallescens Csy. (Paramedon) (Type) _-_-- North A i 
pallidipenne Csy. (Paramedon) (Type)........_...._.. = me 
puberulum Csy. (Dithochaete) (By ayo.o.8 vee mpm Gee 
retrusum Csy. (Lithocharis) (T pias a NN coo. Ne oe 
rs) (Tyne) 2 <5 ec ok North America 
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shastanicum Csy. (Paramedon) (Type)-.-.------------- North America 

sublestum Csy. (Lithocharis) (Type)------------------- North America 

subsimile Csy. (Paramedon) (Type).------------------ North America 

tahoense Csy. (Paramedon) (Type)-_------------------- North America 

vancouvert Csy. (Paramedon) (Type) ------------------ North America 
Subg. Medonodonta Csy., 1905, p. 176. 

alutaceum Csy. (Medonodonta) (Type) ---------------- North America 


Micranops Cam., 1913, p. 350.° 
Orus Csy., 1884, p. 136. 
Subg. Orus s. str. 


boreellus Csy. (Orus) (Scopaeus) (Type)_--------------- North America 
deceptor Csy. (Orus) (Scopaeus) (Type)--.---.--------- North America 
distinctus Csy. (Orus) (Scopaeus) (Type)--..----.----- North America 
filius Csy. (Orus) (Scopaeus) (Type)-_----------------- North America 
fraternus Fall (Orus) (Scopaeus) (Csy)_---------------- North America 
longicollis Cay. (Orus) (Scopaeus) (Type)-------------- North America 
montanus Fall (Orus) (Scopaeus) (Csy)---------------- North America 
pallidus Csy. (Orus) (Scopaeus) (Type).-.------------- North America 
parallelus Csy. (Orus) (Scopaeus) (Type).------------- North America 
pinalinus Csy. (Orus) (Scopaeus) (Type)-------------- North America 
provensis Csy. (Orus) (Scopaeus) (Type) --------------- North America 
pugetanus Csy. (Orus) (Scopaeus) (Type).------------- North America 
punctatus Csy. (Orus) (Scopaeus) (Type)-.------------ North America 
robustulus Csy. (Orus) (Scopaeus) (Type)_------------- North America 
shastanus Csy. (Orus) (Scopaeus) (Type).------------- North America 
sonomae Csy. (Orus) (Scopaeus) (Type)..------------- North America 
Subg. Leucorus Csy., 1905, p. 191. 
ferrugineus Csy. (Leucorus) (Scopaeus) (Type)---------- North America 
luridus Csy. (Leucorus) (Scopaeus) (Type)-..---------- North America 
ochrinus Csy. (Leucorus) (Scopaeus) (Type)-.---------- North America 
rubens Csy. (Leucorus) (Scopaeus) (Type)------------- North America 
Subg. Pycnorus Csy., 1905, p. 194. 
dentriger Lec. .(Scopaeus): (Csy) 2. veces sees on ee se North America 
towanus Csy. (Pycnorus) (Scopaeus) (Type)------------ North America 


Scopaeus Er., 1840, p. 604. 
Leptorus Csy., 1886, p. 217. 
Polyodontus Sol., 1849, p. 310. 
Pseudorus Csy., 1910, p. 190. 
Scoponaeus Mots., 1858, p. 641. 
Subg. Scopaeus s. str. 


angustissimus Csy. (Scopaeus) (Type)-_-------------.-- North America 
arizonae Csy. (Scopaeus) (Type)--.------------------- North America 
breeons Camii(Seandens) (Cam) 3): fee. ahh 3 as ceteseeeh =35 India 
bicolor Csy. (Leptorus) (Scopaeus) (Type)-------------- North America 
brachypterus Csy. (Scopaeus) (Type) ------------------ North America 
carolinae Csy. (Scopaeus) (Type).-.------------.----- North America 
cervicula Csy. (Orus) (Scopaeus) (Type) ----.----------- North America 
cognaius Muls. & Rey (Scopaeus) (Cam) ....-._.-.------------ Europe 
crassulus Csy. (Scopaeus) (Type)-_-------------------- North America 
degener Csy. (Scopaeus) (Type).__..--.-------------- North America 
decipientg@ikr. (Scopaeus) (BakC)_.._.. 826.0. .uubL sc bh asc Ceylon 
delicatus Cay. (Scopaeus) (Type)-.-.------.---------- North America 


* This genus has been placed in the key and the systematic arrangement on the basis of characters given 
in the original description. 
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didymus Er. (Scopaeus) (Csy) ------------------------------- Europe 
dilutus Mots. (Scopaeus) (Bnhr, Cam) ------------------------- India 
exiguus Er. (Scopaeus) (Csy)--------+-++-------=--=--: North America 
fasciatellus Er. (Scopaeus) (REB)---------------------- West Indies 
filus Shp. (Scopaeus) (REB)---------------------- Central America 
gilensis Csy. (Scopaeus) (Type) ---------------------- North America 
hudsonicus Cay. (Scopaeus) (Type) ------------------- North America 
limbatus Kr. (Scopaeus) (Cam) ------------------------ Ceylon, India 
longiceps Csy. (Leptorus) (Scopaeus) (Type) ------------ North America 
macilentus Csy. (Scopaeus) (Type) ------------------=- North America 
marginatus Cam. (Scopaeus) (REB) --------------------- West Indies 
nitidulus Mots. (Scopacus): (Bahr) sfsuse. seoss+ 22 see Ee India 
notangulus Csy. (Scopaeus) (Type)---.---------------- North America 
pallitulus: Kr..(Scopaeus) (Cam) -sweuesu. WuEs tL ve See Ceylon 
picipes Csy. (Orus) (Scopaeus) (Type)--.-------------- North America 
prolixipennis Csy. (Pseudorus) (Scopaeus) (Type)------- North America 
pygmaeus Er. (Scopaeus) (REB) 2vsee2-- Lol eee eat West Indies 
quadripennis Csy. (Scopaeus) (Type)------------------ North America 
saginellus Csy. (Scopaeus) (Type)--.------------------ North America 
eaioint| Shp: (Scopaeus) (PT). 22 See. eee ee ee Central America 
séemefuscus Kr. (Scopaeus) (BakC) 22224. -s98.2-4scL ae Ceylon 
simplicicollis Cam. (Scopaeus) (REB)-_-_----------------- West Indies 
spectralis Csy. (Pseudorus) (Scopaeus) (Type)---------- North America 
subfasciatus Kr. (Scopaeus) (BakC)__.____-_-_---------- Ceylon, India 
texanus Csy. (Leptorus) (Scopaeus) (Type)_------------ North America 
versicolor Csy. (Leptorus) (Scopaeus) (Type)_---------- North America 
Subg. Scopaeodera Csy., 1886, p. 217. 
nitidus Lec. (Echiaster) (Scopaeus) (Csy)_.------------ North America 
pulchellus Er. (Scopaeus) (REB).______2-__2..-_-_-_-- South America 
sonoricus Csy. (Scopaeodera) (Scopaeus) (Type)_----_-- North America 
Subg. Scopaeopsis Csy., 1905, p. 191. 
duryi Csy. (Scopaeopsis) (Scopaeus) (Type)_.-------_-- North America 
elaboratus Csy. (Scopaeopsis) (Scopaeus) (Type) -------- North America 
opacus Lec. (Echiaster) (Scopaeus) (Csy)_---....------- North America 
pallens Csy. (Scopaeopsis) (Scopaeus) (Type)_---------- North America 
ventralis Csy. (Scopaeopsis) (Scopaeus) (Type) -.------- North America 
Subg. Scopaeoma Csy., 1905, p. 191. 
angusticeps Csy. (Scopaeoma) (Scopaeus) (Type)_------- North America 
lazus Shp. (Scopaeus) (Bruch).._ 2222 e be deed South America 
procerus Csy. (Scopaeoma) (Scopaeus) (Type) -------_-- North America 
puritanus Csy. (Scopaeoma) (Scopaeus) (Type)__------- North America 
rotundiceps Csy. (Scopaeus) (Type)_-----____-_________ North America 
truncaticeps Csy. (Scopaeus) (Type)__---__________-__- North America 
Monista Shp., 1876, p. 271. 
maculata Brg. MS. (Cotype)-2___ ==. eh Central America 
personata Cam. (Monista) (Cam)_______..__________-.__- West Indies 


Medome Cam., 1931, p. 188. 
bicolor Cam. (Medome) (Cam) 
Megastilicus Csy., 1889, p. 183. 


sa formicarius Csy. (Megastilicus) (Type)-_-.-___________ North America 
Stilicolina Csy., 1905, p. 228. 


Omostilicus Csy., 1905, p. 229. 
sonorina Csy. (Omostilicus) (Type)_........_________ North America 
tristis Melsh. (Stilicus) (Stilicolina) (Cam)_____________ North America 
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Pachystilicus Csy., 1905, p. 226. 
hanhami Wickh. (Stilicus) (Csy)_--------------------- North America 
Stilicus Latr., 1828, p. 495. 
Rugilus Curt., 1827, p. 168. 
Stilicosoma Csy., 1905, p. 219. 


abbreviellus Csy. (Stilicus) (Type) -------------------- North America 
agnatus Cam. (Stilicus) (Cam) ------------+--------+----- West Indies 
angularis Er. (Stilieus)-.(Csy) 222_ -- 2 2-42ess--25-2 288 North America 
angustatus Fourc. (Staphylinus) (Csy) ------------------------ Europe 
apicalis Csy. (Stilicus). (Type) -2---=2222 52 4--2-35-222 North America 
biarmatus-Lec.. (Stilicus) .(Csy) 22. Ste oeesies- =2Ss-5 North America 
capitalis Gemm. & Har. (Stilicus) (Csy)---------------------- Europe 
ceylanensis Kr. (Stilicus) (Cam, Bnhr)----------------------- Ceylon 
chilensis Sol. (Rugilus) (Stilicus) (Bruch) -------------- South America 
cribratus Shp. (Stilicus) (PT, Brg)--.--------------- Central America 
densipennis Bnhr. (Stilicus) (Bnhr) --~---------------- South America 
dentatus Say (Rugilus) (Stilicus) (Csy)---------------- North America 
geniculatus Er. (Stilicus) (Reitt) ------------------+-+------- Europe 
insularus Cam. (Stilicus) (REB)-----.------------------ West Indies 
jucundus Cam. (Stilicus) (Cam) ------------------------- West Indies 
lacustrinus Csy..(Stilicus) (Type) -.------------------- North America 
laitusculus Csy.. (Stilicus) (Type)--------+.+--=------- North America 
luculentus.Csy. (Stilicus) (Type) --.---.2---------+--- North America 
minusculus Csy. (Stilicus) (Type)-------------------- North America 
nigrolucens Csy. (Stilicus) (Type) -------------------- North America 
ooilaria-F vi. (Stilicus)-(Cam) 2 24eet 2 site aa aees coe ee eee KS Birma 
epaculus Lee. (Stilicus) (Csy)s_----+--4-52------2 -42- North America 
orbiculatus Payk. (Paederus) (Roelofs) ----.------------------- Europe 
gregonus- Cay. (Stikeus). (Type) = 2223222282 55_ 32.2 228 North America 
pruinosus Cam. (Stilicus) (Cam) -..------------------- Java, Sumatra 
fudis Lee. (Stilicus) .(Cay) Gent. Jeeeeesaee 2 222 2_eeee North America 
puyestens Shpy (stilicus) (CC) 8a3 5). “meseulne- Sees JaNaa ee Japan 
rufipes Germ. (Rugilus) (Stilicus) (Csy, Reitt)-....------------ Europe 
similis Er. (Stilicus) -(Cam)..2122.0- Sees Sad OL See ek. Europe 
gelutinus-F'vl.- (Stilicus) (Cam)2_ 2 2. ateeeostes2 = 25.28 eke - Birma 
Acrostilicus Hubb., 1896, p. 299. 
hospes Hubb. (Acrostilicus) (Type) ------------------- North America 


Stiliderus Mots., 1858, p. 639. 
Psilotrachelus Kr., 1859, p. 124. 
Stilicoderus Shp., 1889, p. 320. 
Styliderus Gemm. & Har., 1868, p. 623. 


crassus Kr. (Psilotrachelus) (Bnhr, Cam) ~.------------ Sumatra, Ceylon 
feae Fvl.. (Stilicoderus) (Cam). 0222+ fel iee eset 2h. See S. Birma 
fenestratus Fvl. (Stilicoderus) (Cam) -------------------------- Birma 
nitidipennis Buhr. (Psilotrachelus) (Bnhr) ----------------- Philippines 
sculptipennis Kr. (Psilotrachelus) (Cam) ---~------------------- India 
splendidipennis Bnhr. (Psilotrachelus) (Bnhr) ----.--------- Philippines 
Scopobium Blkwr. (see above, p. 97). 
anthracinum Cam. (Ophiomedon) Sami (REB)2 2 sees West Indies 


Domene Fvl., 1872, p. 305. 
Subg. Wothine s. str. 
aciculata Hoffg. (Domene) (Reitt) _.:.....-----------------+--- Europe 
scabricollis Er.(Lathrobium) (Reitt)-.------------------------ Europe 
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Subg. Neodomene Blkwr. (see above, p. 97). 
indica Cam. (Domene) (Cam) --------------------------------- India 
Lathrobium Grav., 1802, p. 51. 
Centrocnemis Jos., 1868, p. 365. 
Subg. Lathrobium s. str. 
Litolathra Csy, 1905, p. 71. 


amplipenne Csy. (Lathrobium) (Type) -oe- - eee --------- North America 
amputans Csy. (Litolathra) (Type)-------------------- North America 
armatum Say (Lathrobium) (Csy)--------------------- North America 
brunnipes Fabr. (Paederus) (NM) ---------------------- Europe, Asia 
concolor Lec. (Lathrobium) (Csy) --------------------- North America 
confusum Lec. (Lathrobium) (Csy)-------------------- North America 
convictor Csy. (Litolathra) (Type) --------------------- North America 
crurale Csy. (Litolathra) (Type) ---------------------- North America 
dakotanum Csy. (Lathrobioma) (‘Type)----------------- North America 
deceptivum Csy. (Lathrobium) (Type)------------------ North America 
divisum Lec. (Lathrobium) (Csy)---.------------------ North America 
elongatum Linn. (Staphylinus) (Various) --------------------- Europe 
franciscanum Csy. (Lathrobium) (Type) --------------- North America 
fulvipenne Grav. (Staphylinus) (Various) --------------------- Europe | 
geminum Kr. (Lathrobium) (CC)... ---<225<---222soaeeeoeeee Europe — 
gravidulum Csy. (Lathrobium) (Type)----------------- North America 
hesperum Csy. (Lathrobioma) (Type) -.----------------- North America 
tlini Cay. (Lathrobium) (Type) 2. .-2202422: 222-622 North America 
innocens Csy. (Lathrobiwm) (Type)------------------- North America 
snopes Csy. (Lathrobium) (Type)--~--<2---=-422--22558 North America 
inornatum Csy. (Litolathra) (Type) -.----------------- North America 
longiventre Csy. (Lathrobium) (Type)-_----------------- North America 
neglectum Csy. (Lathrobium) (Type)_------------------ North America 
nigrolineum Csy. (Lathrobioma) (Type)_--------------- North America 
nigrolucens Csy. (Lathrobium) (Type)----------------- North America 
obtusum Csy. (Lathrobium) (Type)_-.----------------- North America 
oregonum Csy. (Lathrobioma) (Type)-.---------------- North America 
othioides Lec. (Lathrobium) (Csy).......-.------------ North America 
picescens Csy. (Lathrobium) (Type)_.------.---------- North America 
postremum Csy. (Lathrobium) (Type)_.--.-.----------- North America 
praelongum Csy. (Lathrobium) (Type)..--------------- North America 
procerum Csy. (Lathrobium) (Type)_----.------------- North America 
quadratum Payk. (Staphylinus) (NM).------------------ Europe, Asia 
rhodeanum Csy. (Litolathra) (Type)-.----------------- North America 
rigidum Csy. (Lathrobium) (Type)_--..--------------- North America 
scolopaceum Csy. (Lathrobioma) (Type)_--------------- North America 
simile Lec. (Lathrobium) (Csy)_ . =..-...-------------- North America 
simplex Lec. (Lathrobium) (Csy)__.--...-------_-_---- North America 
sparsellum Csy. (Lathrobium) (Dype) 2.2223. avast ie North America 
spissicorne Csy. (Lathrobium) (Type)_.--------------- North America 
subaequale Csy. (Lathrobium) (Type)_--------.-------- North America 
subgracile Csy. (Litolathra) (Type) 2A TE 22 eet eel ee North America 
suspectum Csy. (Litolathra) (Type)______________.___- North America 
vancouvert Csy. (Lathrobium) (Type)__-.-------_-____- North America 


virginicum Csy. (Lathrobioma) (Type) en 22s ee ie North America 
washingtoni Csy. (Lathrobium) (Type) by oy co. shy Be North America 


REVISION OF THE TRIBE PAEDERINI—BLACK WELDER 10S 


Subg. Lathrolepta Csy., 1905, p. 72. 


debe Lee. (Dathrobium), (Gey eo 29 Ses ok a eh North America 
Subg. Deratopeus Csy., 1905, p. 73. 
nanulum Csy. (Lathrobioma) (Type) _----------------- North America 
nitidulum Lec. (Lathrobium) (Csy)__------------------ North America 
parvipenne Csy. (Deratopeus) (Type)------------------ North America 
semirubidum Csy. (Litolathra) (Type) ----------------- North America 
Subg. Tetartopeus Cawal., 1888, p. 349. 
agitans Csy: (Tetartoneus) “Ciype). ase Se er ee North America 
angulare Lec. (Lathrobium) (Csy)_-.2.------.------=-- North America 
callidwm Csy: (Betartopeus) (ype) 22222 --2 8 North America 
captiosum Csy. (Tetartopeus) (Hype) —=-222224-2--.-2_- North America 
finitimum Lec. (Lathrobium) (Csy)__.------------------ North America 
floridanum Csy. (Tetartopeus) (Type)_-.-------------- North America 
furvulum Csy. (Tetartopeus) (Type)=-.---+-- + 222--..4- North America 
hebes(Caye (Tetartopeus): (lype)s- ees owes. AEX shes at North America 
inenustre Csy Cl ciartapeus) Cl ype) See Se eS ona = 2 North America 
nigerum Lec. (Lathrobium) (Csy)..-2-.2.----1----.--- North America 
nigrescens Csy. (Tetartopeus) (Type)_.-------------_-- North America 
punctulatum Lec. (Lathrobium) (Csy)_---------------- North America 
rubripenne Csy. (Tetartopeus) (Type) _--------------_-- North America 
semirubrum Csy. (Tetartopeus) (Type)_.-..-=--.------- North America 
steopum. Cay. (Tetartoneus) AGL ype) is 22 se es). a 2 2 North America 
terminatum Grav. (Lathrobium) (Various)___._._________-_---__-_ Europe 
teiracum Cay2,(Letartopems)a(Pype) ioc 65 22 - e lh eee North America 
Subg. Abletobium Csy., 1905, p. 70. 
pallescens Csy. (Abletobium) .(Type).-..---2-22 ==. == North America 
Subg. Apteralium Csy., 1905, p. 70. 
brevipenne Lec. (Lathrobium) (Csy)___.--__----------- North America 
caralinae Cay: (Apierakam). (lypeyiesa oa 2s se North America 
Subg. Lathrobiopsis Csy., 1905, p. 72. 
texan Cay. (Lathtobiops7s)« (ype) senha aslo. oll eee North America 
Subg. Lathrobioma Csy., 1905, p. 72. 
lenwe nee. (athiobvum) (Cay) e- Se eae ee Se North America 


Lobrathium Muls. & Rey, 1878, p. 29. 
Bathrolium Gozis, 1886, p. 14. 
Lathrobiella Csy., 1905, p. 75. 
Lathrotaxis Csy., 1905, p. 74. 
Subg. Platydomene Ganglb., 1895, p. 504. 
bicolonebin: (Chathnaorim (GE) pee = seine Sate DS hs See eed Europe 
Subg. Hulathrobium Csy., 1905, p. 73. 
Lathrotropis Csy., 1905, p. 74. 


caseyi Blaisd. (Lathrotropis) (Lathrobium) (PT)_____-.-- North America 
gnomum Csy. (Lathrotropis) (Lathrobium) (Type)-__----- North America 
grande Lee..(Lathrobowm)) (Cay) 2 asee seein ee ee North America 
jacobinum Lec. (Lathrobium) (Csy)_.---------------_-- North America 
puncticeps Lec. (Lathrobium) (Csy)_..-.-.------------ North America 
relictum Csy. (Lathrotropis) (Lathrobium) (Type) ------- North America 
subseriatum Lec. (Lathrobium) (Csy)_--.-------------- North America 
ustulatum Csy. (Lathrotropis) (Lathrobium) (Type)_----- North America 
vafrum Csy. (Lathrotropis) (Lathrobium) (Type) --_------ North America 
validiceps Csy. (Lathrotropis) (Lathrobium) (Type) -_----- North America 
145242—29-——3 
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Subg. Pseudolathra Csy., 1905, p. 74. 
Linolathra Csy., 1905, p. 75. 
Microlathra Csy., 1905, p. 75. 
Paralathra Csy., 1905, p. 75. 


aemulum Csy. (Lathrobiella) (Lathrobium) (Type) - - - -- North America 
ambiguum Lec. (Lathrobium) (Csy) - ------------------ North America 
anale Lec. (Lathrobium) (Csy) ~----------------------- North America 
angustuilum Csy. (Lathrobiella) (Lathrobium) (Type) ----- North America 
angustum Csy. (Lathrotazis) (Lathrobium) (Type) ------- North America 
atriventre Csy. (Lathrobiella) (Lathrobium) (Type) ------- North America 
bardum Csy. (Lathrobiella) (Lathrobiwm) (Type) -------- North America 
caffrum Boh. (Lathrobium) (NM)-_--------------------- Africa, Orient 
cupidum Csy. (Lathrobiella) (Lathrobium) (Type) ------ North America 
depressulum Csy. (Lathrobiella) (Lathrobiwm) (Type)_---North America 
dimidiatum Say (Lathrobium) (Csy)------------------- North America 
famelicum Csy. (Lathrobiella) (Lathrobium) (Type) ------ North America 
filicorne Csy. (Paralathra) (Lathrobium) (ype). eee North America 
filitarse Csy. (Pseudolaihra) (Lathrobiuwm) (Type) ------- North America 
fragile Csy. (Lathrobiella) (Lathrobiwm) (Type) --------- North America 
gaudens Csy. (Pseudolathra) (Lathrobium) (Type) ------- North America 
gracilicorne Csy. (Lathrobiella) (Lethrobium) (Type) ----- North America 
habile Csy. (Lathrobiella) (Lathrobiwm) (Type) ---------- North Ameriea 
integrum Csy. (Lathrobiella) (Lathrobium) (Type) ------- North America 
leviceps Csy. (Pseudolathra) (Lathrobium) (Type) ------- North America 
lineiforme Csy. (Microlathra) (Lathrobium) (Type) ------ North America 
lituarium Lec. (Lathrobium) (Csy)_----------=---_---- North America 
margipallens DuVal (Lathrobium) (REB)-------------- _.West Indies 
merens Csy. (Lathrobiella) (Lathrobiwm) (Type)_-------- North America 
modestum Csy. (Lathrobiella) (Lathrobium) (Type) _----_- North America 
nigricans Csy. (Lathrobiella) (Lathrobium) (Type)___--- North America 
nitidum Kr: ‘(Gathrobium)) (BEB) 22 oe ees South America 
oregonense Csy. (Lathrobiella) (Lathrobium) (Type) ------ North America 
pallidulum Lec. (Lathrobium) (Csy)__..-...-_-.-------- North America 
robustulum Csy. (Lathrobiella) (Lathrobium) (Type) ----- North America 
rubidum Fv. (Lithocharis) (Lathrobium) (REB) __-____-_--- West Indies 
rubidum Csy. (Lathrobiella) (Lathrobium) (Type) ------- North America 
rutilans Csy. (Microlathra) (Lathrobium) (Type) -_------- North America 
tricolor Csy. (Lathrobium) (Type)___-_________________ North America 
unicolor Kr. (Lathrobium) (NM)_22.... io seieebe ae India 
vagans Csy. (Lathrobiella) (Lathrobiwm) (Type) __--_---- North America 
venirale Lec. (Lathrobium) (Csy)..--____________2.2_2- North America 
Subg. Lobrathium s. str. 
acomanum Csy. (Lathrotaxis) (Lathrobium) (Type) ---__- North America 
atronitens Csy. (Lathrotaxis) (Lathrobium) (Type) ie me North America 
bipartitum Csy. (Lobrathium) (Lathrobium) (Dype) sees North America 
californicum Lec. (Lathrobium) (Csy)__._______________ North America 


canorum Csy. (Lathrotaxis) (Lathrobium) (Type) ________ North America 
centurio Csy. (Lathrotaxis) (Lathrobium) (Type) 


1. See oe North America 
collare Er. (Lathrobium) (Csy) 


nic hk WT ae | 2D North America 
/ sore North America 
= VRS North America 
Babe North America 
2 2 North America 
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floridae Csy. (Lathrotaxis) (Lathrobiuwm) (Type) --------- North America 
galvestonicum Csy. (Lathrotaxis) (Lathrobium) (Type)----North America 
longiuscuium Grav. (Lathrobium) (Csy))--------------- North America 
montanicum Csy. (Lobrathium) (Lathrobium) (Type)----North America 
multipunctum Gray. (Lathrobium) (Cam) --------------------- Europe 
nigerrimum Cam. (Lathrobium) (Cam) -_------------------------ India 
paeepes ra@baihrabium), (C@)sGes 2. sexe Suchet ool 8 gem. Europe 
politum Grav. (Lathrobium) (Csy)-------------------- North America 
praeceps Csy. (Lathrotaxis) (Lathrobium) (Type)-------- North America 
rubricolle Csy. (Lathrotaxis) (Lathrobiwm) (Type) ------- North America 
semicoeruleum Cam. (Lathrobium) (Cam)._____---------------- India 
soror Csy. (Lathrotazis) (Lathrobium) (Type) ---------- North America 
tacomae Csy. (Lobrathium) (Lathrobium) (Type)--------North America 
trisi¢uC amy. (Lachnobuuin)e (Cams) Maen sso) oe oe ee ee India 


Acalophaena Shp., 1886, p. 554. 
Calophaena Lynch, 1884, p. 267. 


compacta Csy. (Acalophaena) (Type) ------------------ North America 

horidula:Csy.-(Acalophaena) (Ly pe) eieses sk 2 2c 8 kee oS Mexico 

sicta Shp. (Lathocharis)«(Bruch)seU coe eaete Lh SyeL eee South America 
Dacnochilus Lec., 1863, p. 47. 

angularis Er. (Lithocharis) (Acalophaena) (NM)------Tropical America 

lactuspliec: (Dacnochkzlas)i(@syyee o 4 see Ne pe he aye North America 

BG Miriase, feta needa cye V opel ie aeel nein p48 it et be North America 


Glyptomerus Miiller, 1856, p. 308. 
Typhlobium Kr., 1856, p. 625. 


cavicolus Miller (Glyptomerus) (Reitt)__--------------------- Europe 
Achenium Curt., 1826, t. 115. 

depressum Grav. (Lathrobium) (Various) -_------------------- Europe 

éCohkinpium~: rs (Achentum) (Cam): 20 eM ie ces tol at eee. K Hurope 

humale Nicolain(bathrobiwm)) (CNIM) 2222s Se ot ee eyes Europe 

reuters Ganelb, (GAchentwm): (Reitt) p25 2o4 522 5 et eo oe Wurope 

striatum Latr. (Lathrobiwm) (Cam)-____-____-- Europe, northern Africa 


Scimbalium Er., 1840, p. 579. 
Scymbalium Lae., 1854, p. 92. 
Lathrobiomorphus Gemm. & Har., 1868, p. 612. 
Lathrobomorphus Mots., 1858, p. 645. 
Micrillus Raffr., 1873, p. 362. 
Subg. Scimbalium s. str. 


anale Nord. (Acheniuwm) (Various) -----_-_---- Europe, northern Africa 
pallidum Reitt. (Scimbalium) (Reitt)_._-_--------------- Asia Minor 
planicolle Hrs (Sermbatiim)i(N M) 22> sees: 222. bos he Bese Europe 


Paederus Fabr., 1775, p. 268. 
Paederomorphus Gaut., 1862, p. 75. 
Subg. Paederus s. str. 
Leucopaederus Csy., 1905, p. 59. 
Paederidus Muls. & Rey, 1878, p. 245. 
Paederillus Csy., 1905, p. 59. 


aprcalis: Shp (Paederis)\ (BCA) 22252244 442— 5 264-56 Central America 
basclisme nine: Gaaederus)) (Cami) 359.2 oe SS Se ee! India 
einmanus Tt. (Reaederius) (Cam) meee eek: See en ae Birma 
brasilienags Er... (Paederus) (Bruch). —....-.22+-4--+--- South America 
canonicus Csy. (Paederillus) (Paederus) (Type) -------- North America 
carolinae Csy. (Paederillus) (Paederus) (Type) --------- North America 
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colombinus Lap. (Paederus) (NM) ee eS oe South America 
compotens Lec. (Paederus) (Paederillus) CNM) 2 eee North America 
cruenticollis' Germ: (Paederus)"@anson)2.: ate See ea ee Australia 
cyanocephalus Er. (Paederus) (Bak()-------------------------- Siam 
femoralis Lec. (Paederus) (Various) --------2-=222+--2- North America 
floridanus Aust. (Paederus) (Paederillus) (Various) - - --- North America 
fuscipes Curt. (Paederus) (Various) - ~~ ------ Hurasia, Africa, Australia 
grandis Aust. (Paederus) (Csy) bese Sess e555 = =---5 North America 
himalayicus Bnhr. (Paederus) (Cam) -------------------------- India 
idae Lewis. (Paederus)~ Giimell) Ve = = -222ee eS ee Japan 
intermedius Boh. (Paederus) (Wend)---------------------- Philippines 
iowensis Csy. (Paederillus) (Paederus) (Type) ----------- North America 
irritans Chpn. (Paederus) (ype) === South America 
lactus Br. (Paederus) (BCA). 2.2822 - ee 2 eee Mexico 
littorarius Grav. (Paederus) (Paederillus) (Various) - ----- North America 
longipennis Er: (Paederus) (NM)-2--- -22-_2- 2223233 Europe 
melanurus Aragona (Paederus) (Reitt)_......------------------ Europe 
memnonius Er. (Paederus) (Fenyes)_-------------------- North Africa 
mesicanus Er. (Paederus) (iinell) 2222 ee eee Mexico 
miztus Shp. (Paederus) (REB)_==---2222242 22. 53). oe Orient 
mutans Shp. (Paederus) (BM) i222 2 eee Lee South America 
nevadensis Aust. (Paederus) (Paederillus) (Csy)__------- North America 
nigricormis Puhr. (Paederus): (Cam)=_2 22.22.2222 =2 eee India 
obliteratus Lec. (Paederus) (Paederillus) (Various) ------ North America 
peregrinus Er. (Paederus) (BakC).--.----=2--2-2-522 East Indies, India 
philippinus Bahr (Paedenus)) (Wend) ii 2222 3222 Philippines 
protensus Shp-(Paederus)) (NM)! 2222.2 25-26 eee South America 
pugetensis Csy. (Paederillus) (Paederus) (Type) _-_---- North America 
riparius Linn. (Staphylinus) (Paederus) (Various)_ Europe, North America 
ruficollis Fabr. (Paederus) (Paederidus) (Various)___----------- Europe 
sabaeus Er. (Paederus) (bAC)2 2 =. ea ee ee Africa 
saginatus Csy. (Paederillus) (Paederus) (Type) _-------- North America 
sanguinicollis Steph. (Paederus) (Paederidus) (CC)_____._--__-- Europe 
signaticornis Shp. (Paederus) (BCA)____. 222222222222 Central America 
simsont Blackb=\(Paederus) (NIM) 28222 ee Tasmania 
sondaicus Eyl. (Pacderus) (Cam). 22s 22 eee East Indies 
tamulus Er. (Paederus)) (Cam Wend). - 2 ol ee India 
tempestinus Er. (Paederus)) (NM)x 22.2 ee South America 
tecanus Csy. (Paederillus) (Paederus) (Type)___--.--_-- North America 
tricolor Er: (Paederus) (BMY2. ol club yee ie West Indies 
usticollis:F vl. (Paederus): (Cam): .)_ Se ee ee East Africa 
ustus Lee. (Paederus) (Leucopaederus) (NM)___________ North America 
yucateca Shp. (Paederus) (Csy, BCA)_-..__-_ 2 222k Central America 
Subg. Gnathopaederus Chpn., 1927, p. 75 (not Wendeler). 
szechuanus Chpn. (Gnathopaederus) (Paederus) (Lype)ta422 See China 
Subg. Neopaederus Blkwr. (see above, p. 97). 
baud Fairm., (Paederus). (NM) 2/3 2 Sie ee Europe 
crassus Boh: (Paederus) (NM) 2 fo 8) 2 es es aa South Africa 
laetipes Shp. (Paederus). (Linell).. 2) 2 Lev dled ae WMesiee 
lativentris Wend: (Paederis) (PT) 2 Sena) a, Sa Philippines 
littoreus Aust. (Paederus)-(NM, Cgy)’etue" | ae aes North America 
morio Mann. (Paederus) (REB)_______________.. West Indies 


aé cf). SOR North America 
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powersnap. CP aederua) (Linell)s 3. . <anelocdu seen cece Japan: 

saluint Shp. (Paederus) (BCA) .--------------------- Central America 
Monocrypta Csy., 1905, p. 27. 

aptcata Shp. (Cryptobtum)) (Shp)22 32-22. 2-22 -22--sse-3254-- Japam 
Aderobium Csy., 1905, p. 23. 

angustifrons Shp. (Cryptobium) (Shp)------------------ South America 
Lissobiops Csy., 1905, p. 25. 

serpentinus Lec. (Cryptobium) (Cey)------------------ North America 


Homoeotarsus Hochh., 1851, p. 34. 
Spirosoma Mots., 1858, p. 206. 
Subg. Homoeotarsus s. str. 


chaudoiri Hochh. (Homoeotarsus) (Cryptobium) (Reitt) ------- Europe- 
Subg. Eucryptina Csy., 1905, p. 24. 
opacus Shp. (Cryptobium) (Eucryptina) (Shp)-------- South America 
Subg. Gastrolobium Csy., 1905, p. 23. 
albipes Er. (Cryptobium) (REB)------------------------ West Indies 
apicipennis Shp. (Cryptobium) (BCA)--------------- Central America 
argentinus Lynch (Cryptobium) (Bruch) --.------------ South America 
arizonensis Horn (Cryptobium) (Gastrolobium) (Csy)---.North America. 
atriceps Csy. (Gastrolobium) (Cryptobium) (Type)------- North America 
badius Grav. (Lathrobium) (Gastrolobium, Cryptobium) 
CO) a a ee, oh Lae 2eniee, 7c eae eae, fet Mere ee North America. 
bicolor Grav. (Lathrobium) (Cryptobtum, Gastrolobium) 
1S): ee erm terry htm Sie ets cee a ke eee Geet re North America 
carolinus Er. (Cryptobium) (Gastrolobium) (Csy) -------- North America. 
collarts Shp. \(Cryptobium) (PT) gos. 22-2242 2228 oaks Central America 


coloradensis Csy. (Gastrolobium) (Cryptobium) (Type)---North America 
convergens Cay. (Cryptobium) (Gastrolobium) (Type) ----.- North America. 


despectus Lec. (Cryptobium) (Gastrolobium) (Csy) .------ North America. 
floridanus Lec. (Cryptobium) (Gastrolobium) (Csy) ------ North America 
illinianis Csy. (Gastrolobium) (Cryptobium) (Type) ------ North America 
lecontet Horn (Cryptobium) (Gastrolobium) (Csy)....----North America 
lugubris Lec. (Cryptobium) (Gastrolobtum) (Csy)_------- North America 
melanocephalus Er. (Cryptobium) (Gastrolobium) (Csy)--North America 
nigriventris Shp. (Cryptobium) (BCA) -.-------------- Central America. 
obliquus Lec. (Cryptobium) (Gastrolobtum) _------------ North America 
parallelus Csy. (Cryptobium) (Gastrolobium) (Type) - ---- North America 
peninsularis Csy. (Gastrolobium) (Cryptobium) (Type) --North America 
pimerianus Lec. (Cryptobium) (Gastrolobium) (Csy) ----- North America. 
proximus Csy. (Cryptobium) (Gastrolobium) (Type) ----- North America 
spissiceps Csy. (Gastrolobium) (Cryptobium) (Type) ----- North America. 
strenuus Csy. (Gastrolobium) (Cryptobium) (Type) ------ North America 
subatrus Csy. (Gastrolobium) (Cryptobium) (Type) ------ North America 
suturalis Csy. (Gastrolobium) (Cryptobium) (Type)------ North America. 
tezanus Lec. (Cryptobium) (Gastrolobium) (Csy).-.----- North America 
vagus Horn (Cryptobium) (Gastrolobium) (Csy) --.------ North America 
ventralis Horn (Cryptobium) (Gastrolobium) (Csy).------ North America 
virginicus Csy. (Gastrolobium) (Cryptobium) (Type) ----- North America. 
Subg. Hesperobium Csy., 1905, p. 33. 
atronitens Csy. (Hesperobium) (Cryptobium) (Type) ----- North America 
bernhauert Cam. (Cryptobium) (Cam) --.---------------------- India 
californicus Lec. (Cryptobium) (Hesperobium) (Csy) --...North America 
capito Csy. (Cryptobium) (Hesperobium) (Type) -------- North America 


ceylanensis Kr. (Cryptobium) (Cam) ....-.---.--------------- Ceylon 
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cinctus Say (Lathrobium) (Hesperobium, Cryptobium) 


(Gay) 22=-22-- 2222822522222 55+ SS North America 
clavicornis Csy. (Hesperobium) (Cryptobium) (Type) ----North America 
cribratus Lec. (Cryptobium) (Hesperobium) (Csy) - ------ North America 
flavicornis Lec. (Cryptobium) (Hesperobium) (Csy) ------ North America 
humeralis Cam. (Cryptobium) (Cam) ---------------------- _---India 
indicus Kr. (Cryptobium) (Cam)-_---------------------- Ceylon, India 
japonicus Shp. (Cryptobium) (Bnhr) -------------------------- Japan 
kumaonensis Champ. (Cryptobium) (Cam)-------------------- India 
marginatus Mots. (Cryptobium) (Cam).----------------------- India 
pacificus Csy. (Hesperobium) (Cryptobium) (Type) ------ North America 


pallipes Grav. (Lathrobium) (Hesperobium, Cryptobium) (Csy) 
North America 


parviceps Csy. (Hesperobiuwm) (Cryptobium) (Type)----North America 


rosti Schub. (Cryptobium) (Cam) 2 =- 22 = 8st MSS India 
rubripennis Csy. (Hesperobium) (Cryptobium) (Type)---North America 
sellatus Lec. (Cryptobium) (Hesperobiwm) (Csy)-------- North America 
tumidus Lec. (Cryptobium) (Hesperobium) (Csy)-------- North America 


vancouvert Csy. (Hesperobium) (Cryptobium) (Type)----North America 
Subg. Nemoeotus Blkwr. (see above, p. 96). 


philippinus Bnhr. (Cryptobium) (Bnhr)----------------- Philippines 

rubiginosus Bnhr. (Cryptobium) (Bnhr)__._------------_-- Philippines 
Subg. Homoeobium Blkwr. (see above, p. 96). 

bakerianus Blkwr. (Homoeotarsus) (Type)----------------- Philippines 


Cryptobium Mann., 1830, p. 38. 
Subg. Ababactus Shp., 1885, p. 533. 


pallidiceps Csy. (Ababactus) (Type)_._._.-_-_-__--___ North America 
Subg. Cryptobiella Csy., 1905, p. 26. 
colonicum Csy. (Cryptobiella) (Type)-.--_._-----_-- Central America 
Subg. Cryptobium s. str. 
fracticorne Payk. (Paederus) (Various) _______- Europe, Northern Africa 
Subg. Neobactus Blkwr. (see above, p. 96). 
nunenmachert Blkwr. (Cryptobium) (Type)_---------_-- North America 
Pycnocrypta Csy., 1905, p. 25. 
mazxillosa Guer. (Cryptobium) (CC)___-__.____.___-_____ South America 
Biocrypta Csy., 1905, p. 26. 
fulvipes Er. (Cryptobiwm) (REB)____________________.____ West Indies 
hastiventre Bnhr. (Cryptobium) (Bruch)_______________ South America 
magnolia Blatch. (Biocrypta) (Cotype)________________ North America 
prospiciens Lec. (Cryptobium) (Csy)___.______________ North America 


Ophites Er., 1840, p. 627. 
versatilis Er. (Ophites) (NM) 
Scopaeodes Shp., 1876, p. 208. 


gracilis Shp. (Scopaeodes) (Shp) 
Scotonomus Fvl., 1872, p. 327. 
raymondi Fl. (Scotonomus) (CC)___.__..______....... 2k, Europe 
Leptobium Csy., 1905, p. 57. 
biguttulum Bois. & Lac. (Lathrobium) (Dolicaon) (CC, NM) 
Europe, Northern Africa 


illyricum Er. (Dolicaon) (NM)__.2.-_ 2 Europe 
indicum Kr. (Dolicaon) (NM)_________.-.. Asia, India, Africa 
melanocephalum Reiche (Lathrobium), (Dolicaon) (NM)________- Europe 


Dolicaon Lap., 1835, p. 119. 
lathrobioides Lap. (Dolicaon) (CC) iu yy) 2A beeen South Africa 


I 
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\Stilicopsis Sachse, 1852, p. 144. 


aurrpiis Cam. (Stilicopsis) (Cam) ..........-...-.-.-_._. West Indies 
circumflexa Cam. (Stilicopsis) (Cam) _________.__________ West Indies 
paradoxa Sachse (Stilicopsis) (Csy).----------------_- North America 
subtropica Csy (Stilicopsis) (Type)------------------- North America 
thoracica: Cam. (Stelecopets)* (RB) 2 0222) Lee oh) 2s ee West Indies 
‘Dibelonetes Sahlb., 1847, p. 791. 
Aer eyerne seen s ae = ees DATEL ath? AeA Central America 
\Stiliphacis Brg., 1938, p. 143. 
Deetpialcs, Bree ( Die) = 40 eS) ate) ifs Salat West Indies 
'Stamnoderus Shp., 1886, p. 607. 
apicalis Cam. (Stamnoderus) (REB)-_---.---------------- West Indies 
bernhauert Cam. (Stamnoderus) (REB)__--_-.____--___-___- West Indies 
carolinae Csy. (Stamnoderus) (Type)_-..-------------- North America 
cubensis Bierig MS. (Brg) _------22.-=--22 22222 eek West Indies 
delauneyi Fleut. & Salle (Stamnoderus) (REB)____-_____-_- West Indies 
dissimilis Cam. (Stamnoderus) (REB)__--__--_-_________-- West Indies 
labeo “Er. (Sunius)- (REB)~~=<- +2 S804) eae) vee West Indies 
monstrosus Lec. (Sunzus) (Csy)..-----.--.-20 2. eb eke North America 
oligothorag Bierig MS, (Brg). .-- 2224.45... sew eles West Indies 
pallidus Csy. (Stamnoderus) (Type)------------------- North America 
varians Cam. (Stamnoderus) (Cam)__-_.___.-_-_--_---_--- West Indies 
Suniocharis Shp., 1886, p. 586. 
BD Ma 2 sane tet ae ee Res a ee West Indies 


Sclerochiton Kr., 1859, p. 133. 
Saurellus Mots., 1859, p. 71. 
indicus Mots. (Echiaster) (Saurellus) (Bnhr)________._________-_-_ India 
Astenus Steph., 1832, p. 275. 
Astenognathus Reitt., 1909, p. 150. 
Sunius Er., 1839, p. 523 (not Stephens). 
Subg. Astenus s. str. 
americanus Csy. (Sunius) (Type)--------------------- North America 
andrewest Cam. (Astenus) (Cam) .........-.---.22.-22-2-2e--- India 
angustatus Payk. (Staphylinus) (Sunius) (Roelofs) 
Europe, northern Africa 


arizonianus Cay. (Sunius) (Type) ..---.-----J22 2-222 North America 
bimaculatus Er. (Sunius) (Astenognathus) (Dodero) -__------__-- Europe 
binotatus Say (Paederus) (Csy)----------------------- North America 
brevipennis Aust. (Sunius) (Csy)_-...---25-4-2.4LL2 North America 
californicus Aust. (Siunius)’ (Csy)2 22262 go 2 eeu eeks North America 
castaneus Cam. (Asiernus) (Cam) 2 220.2 .05. 225 2228oo2522__- Singapore 
cimetus Say (Paederua)?(Csy) =. 4 202 2. 22 suber sae North America 
discopunctatus Say (Paederus) (Csy)-.---------------- North America 


filiformis Latr. (Paederus) (Astenognathus) (CC) 
Europe, northern Africa 


filus Aube (Sunius) (Reitt)....-------------- Europe, northern Africa 
fusciceps Csy. (Sunius) (Type). 202225483130 08L 2u259 North America 
hindostanus Cam. (Asienus). (Cam): 22 pie ois iol) eel) ashes. India 
FECORMANS CSY., (SUNIUS) (LYPC) asco a ce ee North America 
ferenris Lr Sinise) WCsy) ta forse os bases ee koe North America 
longiusculus Mann. (Paederus) (Csy)_-----.------------ North America 
lizenvcus, bunt. (Astonia) (BAKO )oo. 2. 222 Scouse 3 oes Philippines 
macwmipennia mar. (Sunins) (akC).2- 2222. Ls usecase 8 Ceylon 
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melanurus Kiist. (Sunius) (Astenognathus) (Cam) 


modestus Bnhr. (Astenus) (BakC) -.---------------------- Philippines 
neglectus Maerk. (Sunius) (CC) ----------------------------- Europe 
ornatellus Csy. (Sunius) (Type) ---------------------- North America 
prolizus Er. (Sunius) (Csy)-------------------------- North America 
pulchellus Heer (Sunius) (Astenognathus) (Reitt)----------- Europe, Asia 
pulchripennis Cam. (Astenus) (Cam) --------------------------India | 
robustulus Csy. (Sunius) (Type)---------------------- North America — 
sectator Cay. (Sunius) (Type) ------------------------ North America 
signatus Sahlb. (Sunius) (Bruch) --------------------- South America | 
similis Aust. (Sunius) (Csy)=----.-.--------------+-- North America | 
simulans Csy. (Sunius) (Type)-----------------~------ North America 
specter Cay. (Sunius) (Type)z-2=- 2-2-3 -2- eo North America 
etviguis Cay. (Suntus) (Type)----_---=--5--- se ee North America 
sumatrensis Cam. (Astenus) (Cam)_...--------------------- Sumatra 
tenuiventris Csy. (Sunius) (Type)--------------------- North America © 
guint Cey. (Suntus) (Type).-..-=5---23 255 sees North America 


Echiaster Er., 1840, p. 636. 
Subg. Echiaster s. str. 


buphthalmus Cam. (Echiaster) (Cam) -_.------------------ West Indies © 
curtus Shp. (Echiaster) (HAC) 2202. 3. 2-5.----5---o 8 Central America 
depressua Sol. (Rugilus) (NM) _-.-2.-=---222-=- 23325 South America 
ludovicianus Csy. (Echiaster) (Type) .----------------- North America 
pulcher Buhr. (Echiaster) (Bruch)_..-----------.------ South America 
solitarius Shp. (Echiaster) (HAC)_.--------.-------- Tropical America 
waterhouset Cam. (Echiaster).,(PT).u.-2-..2222.- 22-20 eee West Indies © 
Subg. Leptogenius Csy., 1886, p. 214. 
brevicornis Csy. (Leptogenius) (Type) -..-------------- North America 
Subg. Sunesta Blkwr. (see above, p. 101). 
breviceps Fvl. (Stilicopsis) (Cam)_....------------------- East Indies » 
dorsolineata Cam. (Stilicopsis) (Cam)__..-.-.._----------------- India © 
obliqgua Cam. (Stilicopsis) (Cam)_..-.-..--_------ Singapore, Sumatra 
setigera Shp. (Acanthoglossa) (Stilicopsis) (Bnhr)_.-_......------ Japan 
umbilicata F'vi. (Stilicopsis) (Bohr)... 2.222) eee Birma 


Nazeris Fvl., 1872, p. 298. 
Mesunius Shp., 1874, p. 68. 


pallidipes Reitt: (Nazerés) (CC) #5208... ss Secs 242 ee Caucasus | 


Sphaeronum Shp., 1876, p. 225. 
Sphaerinum Shp., 1876, p. 36 (misspelling). 
Sphaerinium Csy., 1905, p. 55 (misspelling). 
Sphaeronium Csy., 1905, p. 55 (misspelling). 
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pallidum Shp. (Sphaeronum) (Shp).--...-------------- South America. 


Cephalochetus Kr., 1859, p. 122. 
Cephalochaetus Gemm. & Har., 1868, p. 616. 
Calliderma Mots., 1858, p. 653. 


philippinus Buhr. (Cephalochaetus) (Bnhr)_..-._-..-_-_-_- Philippines 


rufus Cam. (Calliderma) (Cam) 


mm nr ee ee ee em em em ee em ee ewe ew ee ee 


Singapore 


Europe, northern Africa | 
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GENOTYPES OF THE PAEDERINI 


| Ababactus Shp., A. depressus Shp. (designated here). 

Abletobium Csy., A. pallescens Csy. (monobasic). 

Acalophaena Shp., Calophaena basalis Lynch=Acalophaena basalis (Lynch) 

| (isogenotypic with Calophaena Lynch, under International Rules, Article 

| 30, II, f). 

Acanthoglossa Kr., A. hirta Kr. (designated here). 

Achenium Curt., Lathrobium depressum Grav.=Achentum depressum (Grav.) 
(monobasic). 

Achenomorphus Mots., A. columbicus Mots. (monobasic). 

Achenopsis Fvi., A. inaequalis Fvl. (designated here). 

Aecrostilicus Hubb., A. hospes Hubb. (monobasic). 

Adelobium Nord., A. brachypterum Nord. (monobasic). 

Aderobium Csy., Cryptobium angustifrons Shp.=Aderobium angustifrons (Shp.) 
(monobasic and original designation). 

Apteralium Csy., Lathrobium brevipenne Lec.=Apteralium brevipenne (Lec.) 
(designated here). 

Apteronates Brg., Dibelonetes (Apteronates) apterus Buhr. (monobasic and original 
designation). 

Aderocharis Shp., Paederus corticinus Grav.=Aderocharis corticina (Grav.) 
(designated here). 

Argoderus Brg., A. panamensis Brg. (original designation). 

Arthocharis Cam., Paederus ochraceus Grav.=Arthocharis ochracea (Grav.) (desig- 
nated here). 

Astenobium Bnhr., Cryptobium (Astenobium) excellens Bnhr. (monobasic). 

Astenognathus Reitt., Sunius bimaculatus Er.= Astenognathus bimaculatus (Er.) 
(designated here). 

Astenus Steph., A. brunneus Steph. (designated by Gozis, 1886). 

Attazenus Wasm., A. horridus Wasm. (monobasic). 

Baryopsis Fairm. & Germ., B. brevipennis Fairm. & Germ. (monobasic). 

Bathrolium Gozis, Staphylinus punctatus Foure.=Lathrobium punctatum 
(Fourc.) = Bathrolium punctatum (Foure.) (implied by Gozis, 1886). 

Biocrypta Cay., Cryptobtum prospiciens Lec.= Biocrypta prospiciens (Lec.) (mono- 
basic and original designation). 

Bolbophites Fvl., B. pustulosus Fvl. (designated here). 

Brachynetes Buhr., B. apterus Bnhr. (designated here). 

Calliderma Mots., C. brunnea Mots. (monobasic). 

Caloderma Cay., C. rugosa Csy. (designated here). 

Calophaena Lynch, C. basalis Lynch (monobasic). 

Centrocnemis Jos., Lathrobium (Centrocnemis) krniense Jos. (monobasic). 

Cephalochetus Kr., C. indicus Kr. (designated here). 

Cephisus Fvl., C. orientts Fvl. (monobasic). 

Charichirus Shp., Lithocharis spectabilis Kr.=Charichirus spectabilis (Kr.) (mono- 
basic). 

Cheilaster Bnhr., C. cstkii Bnhr. (monobasic). 

Chloécharis Lynch, C. rufula Lynch (monobasic). 

Cryptobiella Csy., C. colonica Csy. (original designation). (Cryptobium erratum 
Shp. erroneously designated by Bierig, 1935). 

Cryptobium Mann., Paederus fracticornis Payk.=Cryptobium fracticorne (Payk.) 
(monobasic). 

Cryptoporus Mots., C. flavipes Mots. (monobasic). 

Dacnochilus Lec., D. laetus Lec. (monobasic). 

Deratopeus Csy., D. parvipennis Csy. (designated here). 

145248—39——4 
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Deroderus Shp., D. vestitus Shp. (designated here). 

Dibelonetes Sahlb., D. biplagiatus Sahlb. (monobasic) . ' 

Dibelophacis Brg., D. horni Brg. (monobasic and original designation). 

Dicar Fyl., Lathrobium longiceps Fvl.= Dicax longiceps (Fvl.) (designated here). 

Dolicaon Lap., D. lathrobioides Lap. (monobasic). 

Domene Fyl., Lathrobium scabricolle Er.=Domene scabricollis (Er.) (monobasic). 

Dorocharis Blkwr., Aderocharis (Dorocharis) chapini Blkwr. (monobasic and origi- | 
nal designation). 

Dysanabatium Buhr., D. jacobsoni Bnhr. (monobasic). 

Echiaster Er., E. longicollis Er. (designated here). | 

Ecitomedon Bubhr., E. bruchit Bnhr. (monobasic). 

Ecitonides Wasm., E. tuberculosus Wasm. (monobasic). 

Ennalagium Buhr., Domene (Ennalagium) diabolica Bnhr. (monobasic). 

Eomedon Shp., E. hirtellus Shp. (monobasic). 

Euastenus Fiori, E. pallidus Fiori (monobasic). 

Eucryptina Csy., Cryptobium opacum Shp. (monobasic and original designation). | 

Eulathrobium Csy., Lathrobium grande Lec.=Eulathrobium grande (Lec.) (mono- — 
basic). 

Euphonus Fvl., E. pallidus Fvl. (monobasic). 

Eurysunius Reitt., Sunius paradorus Epp.=Astenus (Eurysunius) paradozus 
(Epp.) (designated here). 

Eusclerus Shp., E. sordidus Shp. (designated here). 

Euscopaeus Shp., E. gracilicornis Shp. (designated here). 

Eustilicus Shp., E. crassidens Shp. (designated here). 

Exomedon Cam., E. andrewesi Cam. (monobasic). 

Formicocephalus Hell., F. uranoscopus Hell. (monobasic). 

Gastrolobium Csy., Lathrobium bicolor Grav.=Gastrolobium bicolor (Grav.) (desig- 
nated here). 

Glyptomerus Miill., G. cavicola Miill. (monobasic). 

Gnathopaederus Chpn., G. szechwanus Chpn. (monobasic and original designation). 

Gnathopaederus Wend., Paederus (Gnathopaederus) turrialbanus Wend. (monobasic). 

Gnathymenus Sol., G. apterus Sol. (monobasic). 

Hemimedon Csy., H. rufipes Csy. (designated here). 

Hesperobium Csy., Cryptobium tumidum Lec.=Hesperobium tumidum (Lec.) 
(original designation). 

Heteronetes Brg., Dibelonetes (Heteronetes) vulcanus Brg. (original designation). 

Heterosoma Buhr., H. dohrni Bnhr. (monobasic). 

Homoeobium Blkwr., Cryptobium (Homoeobium) bakerianum Blkwr. (monobasic | 
and original designation). 

Homoeotarsus Hochh., H. chaudoiri Hochh. (monobasic). 

Hyperomma Fyl., H. lacertinum Fvl. (monobasic). 

Hypomedon Muls. & Rey, Lithocharis debilicornis Woll.= Hypomedon debilicornis 
(Woll.) (designated here). 

Isocheilus Shp., Lithocharis staphylinoides Kr.=Isocheilus staphylinoides (Kr.) 
(monobasic). 

Labrocharis Brg., L. obsoleta Brg. (monobasic and original designation). 

Labroporus Brg., Labrocharis (Labroporus) imitatriz Brg. (original designation). 

Lathrobidium Port., Lathrobium lusitanicum Er.=Lathrobidium lusitanicum (Er.) 
(monobasic). 


ig Csy., Lathrobium collare Er.=Lathrobiella collaris (Er.) (designated 
ere). 


poe Csy., Lathrobium tenue Lec.=Lathrobioma tenuis (Lec.) (designated © 
ere). 
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Lathrobiopsts Csy., L. tecana Csy. (monobasic). 

Lathrobium Grav., Siaphylinus elongatus Linn.=Lathrobium elongatum (Linn.) 
(designated by Latreille, 1810). (In 1886 Gozis erroneously stated that the 
type is L. multipunctum Grav.) 

Lathrobomorphus Mots., L. badius Mots. (monobasic). 

Lathrolepta Csy., Lathrobium debilis Lec.= Lathrolepta debilis (Lec.) (monobasic). 

Lathrotazis Csy., Lathrobium longiuscula Grav.=Lathrotaxis longiuscula (Grav.) 
(designated here). 

Lathrotropis Csy., Lathrobium jacobinum Lec.=Lathrotropis jacobina (Lec.) 
(designated here). 

Latona Guer., L. spinolae Guer. (designated here). 

Leiporaphes Bnhr., Medon (Leiporaphes) attarum Bnhr. (monobasic). 

Lena Csy., L. testacea Csy. (monobasic). 

Leptobium Csy., Lathrobium biguttulum Boisd. & Lac.=Leptobium biguttulum 
(Boisd. & Lac.) (monobasic). 

Leptogenius Csy., L. brevicornis Csy. (monobasic). 

Leptorus Csy., Scopaeus exiguus Er.=Leptorus exiguus (Er.) (designated here). 

Leucopaederus Csy., Paederus ustus Lec. = Leucopaederus ustus (Lec.) (monobasic). 

Leucorus Csy., L. rubens Csy. (designated here). 

Lindus Shp., L. religans Shp. (monobasic). 

Linolathra Csy., L. filitarsis Csy. (designated here). 

Lissobiops Csy., Cryptobium serpentinum Lec.=Lissobiops serpentina (Lec.) 
(monobasic). 

Lithocaon Shp., L. sparsus Shp. (monobasic). 

Lithocharis Er., Paederus ochraceus Grav.=Lithocharis ochracea (Gray.) (desig- 
nated here). 

Litolathra Csy., L. suspecta Csy. (designated here). 

Lobochilus Buhr., L. javanus Bnhr. (monobasic). 

Lobrathium Muls. & Rey, Lathrobium multipunctum Grav.=Lathrobium (Lobra- 
thium) multipunctum (Grav.) (designated here). 

Lypeticus Shp., L. munda Shp. (original designation). 

Macrodicazx Lea, M. potens Lea (monobasic). 

Mecognathus Woll., M. chimaera Woll. (monobasic). 

Medome Cam., M. bicolor Cam. (monobasic). 

Medon Steph., M. ruddii Steph. (monobasic). 

Medonella Csy., M. minuta Csy. (monobasic and original designation). 

Medonodonta Csy., M. alutacea Csy. (monobasic). 

Megastilicus Csy., M. formicarius Csy. (monobasic). 

Melanates Brg., Dibelonetes (Melanates) melzeri Brg. (original designation). 

Mespalerus Shp., M. praeustus Shp. (designated here). 

Mesunius Shp., M. wollastont Shp. (monobasic). 

Metaxryodonta Csy., M. testacea Csy. (monobasic). 

Micranops Cam., M. brunneus Cam. (monobasic). 

Micrillus Raff., M. subterraneus Raff. (monobasic). 

Microlathra Csy., Lathrobium pallidula Lec. = Microlathra pallidula (Lec.) 
(designated here). 

Micromedon Csy., Medon seminigrum Fairm. = Micromedon seminigrum (Fairm.) 
(monobasic). 

Mimophites Fvl., M. bouviert Fvl. (designated here). 

Monista Shp., M. typica Shp. (original designation, under Rules, Article 30, I, b). 

Monocharis Shp., M. vestita Shp. (monobasic). 

Monocrypta Csy., Cryptobium apicatum Shp. = Monocrypta apicata (Shp.) 
(designated here). 
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Myrmecomedon Bnhr., M. brucht Bohr. (monobasic). 

Myrmecosaurus Wasm., M. solenopsidis Wasm. (designated here). 

Myrmecoscopaeus Brethes, M. gallardoi Brethes (monobasic). 

Nazeris Fvl., Sunius pulcher Aube = Nazeris pulcher (Aube) (monobasic). 

Nemoeotus Blkwr., Cryptobium rubiginosum Bnhr. = Cryptobium (Nemoeotus) 
rubiginosum Buhr. (original designation). 

Neobactus Blkwr., Cryptobium (Neobactus) nunenmacheré Blkwr. (monobasic and 
original designation). 

Neodomene Blkwr., Domene indicum Cam. = Domene (Neodomene) indica Cam. 
(monobasic and original designation). 

Neognathus Shp., N. angulatus Shp. (monobasic). 

Neolindus Scheerp., Lindus religans Shp. = Neolindus religans (Shp.) (isogeno- 
typic with Lindus Shp., under Rules, Article 30, II, f). 

Neomedon Shp., N. princeps Shp. (designated here). 

Neopaederus Blkwr., Paederus morio Mann. = Paederus (Neopaederus) morio 
Mann. (original designation). 

Neosclerus Cam., N. fortepunctatus Cam. (designated here). 

Nesomedon Shp., N. brunnescens Shp. (original designation). 

Notobium Sols., N. australicum Sols. (monobasic). 

Noumea Fvl., N. serpens Fvl. (monobasic). 

‘Oligopterus Csy., O. cuneicollis Csy. (monobasic). 

Omostilicus Csy., O. sonorinus Csy. (monobasic). 

Ophiomedon Shp., O. stipes Shp. (designated here). 

Ophites Er., O. versatilis Er. (designated here). 

Ophryomedon Wasm., O. crenatum Wasm. (monobasic). 

Orus Csy., O. punctatus Csy. (designated here). 

Ozxymedon Csy., O. rubrum Csy. (monobasic). 

Pachymedon Cam., Medon granulicollis Bnhr. = Pachymedon granulicollis (Bnhr.) 
(designated here). 

Pachystilicus Csy., Stilicus hanhami Wickh. = Pachystilicus hanhami (Wickh.) 
(designated here). 

Paederidus Muls. & Rey, Paederus ruficollis Fabr. = Paederus (Paederidus) 
ruficollis (Fabr.) (designated here). 

Paederillus Csy., Paederus littorarius Grav. = Paederillus littorarius (Grav.) 
(designated here). 

Paederognathus Wend., Paederus (Gnathopaederus) turrialbanus Wend. = Paederus 
(Paederognathus) turrialbanus Wend. (new name; Article 30, II, f). 

Paederomorphus Gaut., P. pedoncularius Gaut. (designated here). 

Paederus Fabr., Staphylinus réparius Linn. = Paederus riparius (Linn.) (desig- 
nated by Latreille, 1810). 

Panscopaeus Shp., P. lithocharoides Shp. (monobasic). 

Paralathra Csy., P. filicornis Csy. (monobasic). 

Paramedon Csy., P. arizonicum Csy. (designated here). 

Parascopaeus Cam., P. nitidus Cam. (monobasic). 

Perierpon Bnhr., P. hewitti Bnhr. (designated here). 

Phanophilus Shp., Lithocharis comptus Broun=Phanophilus comptus (Broun) 
(monobasic). 

Pinobius MacLeay, P. mastersii MacLeay (monobasic). 

Platybrathium Brg., P. panamense Brg. (monobasic and original designation). 


Platydomene Ganglb., Lathrobium bicolor Er.=Platydomene bicolor (Er.) (desig- 
nated here). 


Platygonium Mots., P. sculticeps Mots. (monobasic). 
Platymedon Csy., P. laticolle Cay. (monobasic). 
Polvasterellus Bnhr., Echiaster (Polyasterellus) bruchi Bnhr. (monobasic). 
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Polymedon Csy., Lithocharis tabacina Csy.=Polymedon tabacinum (Csy.) (mono- 
basic). 

Polyodontus Sol., P. angustatus Sol. (monobasic). 

Pseudobium Muls. & Rey, Lathrobium labile Er.= Pseudobium labile (Er.) (mono- 
basic). 

Pseudocryptobium Buhr., Latona bruchi Bnhr.=Pseudocryptobium brucht (Bnhr.) 
(New name; Article 30, II, f). 

Pseudolathra Csy., Lathrobium anale Lec.=Pseudolathra analis (Lec.) (desig- 
nated here). 

Pseudomedon Muls. & Rey, Lathrobium obsoletum Nord.=Pseudomedon obsoletum 
(Nord.) (designated here). 

Pseudopaederus Bnhr., Paederus (Pseudopaederus) nigerrimus Bnhr. (designated 
here). 

Pseudorus Csy., P. prolizipennis Csy. (designated here). 

Pstlotrachelus Kr., P. crassus Kr. (designated here). 

Pycnocrypta Csy., Cryptobium mazillosum Guer.=Pycnocrypta mazillosa (Guer.) 
(monobasic and original designation). 

Pycnorus Csy., Scopaeus dentiger Lec.=Pycnorus dentiger (Lec.) (designated 
here). 

Ramona Csy., R. capitulum Csy. (monobasic). 

Rugilus Curt., Paederus orbiculatus Fabr.=Rugilus orbiculatus (Fabr.) (designated 
here). 

Santiagonus Bruch, S. gomezi Bruch (monobasic). 

Saurellus Mots., S. indicus Mots. (monobasic). 

Schatzmayria Grid., S. meridionalis Grid. (designated here). 

Scimbalium Er., Achenium anale Nord.=Scimbalium anale (Nord.) (designated 
here). 

Sciocharella Csy., S. delicatula Csy. (monobasic). 

Sciocharis Lynch, S. castanoptera Lynch (designated here). 

Scioporus Shp., S. brunneus Shp. (original designation). 

Sclerochiton Kr., S. ochraceus Kr. (monobasic). 

Scopaeodera Csy., Echiaster nitidus Lec.=Scopaeodera nitida (Lec.) (designated 
here). 

Scopaeodes Shp., S. gracilis Shp. (designated by Casey, 1905). 

Scopaeoma Csy., Scopaeus rotundiceps Csy.=Scopaeoma rotundiceps (Csy.) 
(designated here). 

Scopaeomerus Shp., S. palmatus Shp. (designated here). 

Scopaeopsis Csy., Echiaster opaca Lec.=Scopaeopsis opaca (Lec.) (designated 
here). 

Scopaeus Er., S. didymus Er. (designated here). 

Scopobium Blkwr., Ophiomedon anthracinum Cam. = Scopobium anthracinum 
(Cam.) (original designation). 

Scoponeus Mots., S. testaceus Mots. (designated here). 

Scotonomus Fyl., S. raymondi Fvl. (monobasic). 

Scymbalopsis Reitt., Scimbalium grandiceps Reitt. = Scymbalopsis grandiceps 
(Reitt.) (monobasic). 

Sphaeronum Shp., S. pallidum Shp. (designated here). 

Spirosoma Mots., S. fulvescens Mots. (monobasic.) 

Stamnoderus Shp., S. godmani Shp. (designated here). 

Stereocephalus Lynch, S. seriatipennis Lynch (monobasic). 

Sttlicoderus Shp., S. signatus Shp. (monobasic). 

Stilicolina Csy., Stilicus tristis Melsh. = Stilicolina tristis (Melsh.) (monobasic). 

Stilicopsis Sachse, S. paradoxa Sachse (monobasic). 
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Stilicosoma Csy., Sttlicus rufipes Germ. = Stilicosoma rufipes (Germ.) (mono- 
basic). 

Stilicus Latr., Staphylinus orbiculatus Fabr. = Sttlicus orbiculatus (Fabr.) (desig- 
nated here). 

Stiliderus Mots., S. cicatricosus Mots. (monobasic). 

Stiliphacits Brg., S. occipitalis Brg. (monobasic and original designation). 

Stilocharis Shp., S. longula Shp. (monobasic). : 

Stilomedon Shp., Lithocharis connera Shp. = Stilomedon connexum (Shp.) (desig- 
nated here). 

Sunesta Blkwr., Acanthoglossa setigera Shp. = Sunesta setigera (Shp.) (original 
designation). 

Sunides Mots., S. boreophiloides Mots. (monobasic). 

Suntocharis Shp., S. modesta Shp. (designated here). 

Suniogaster Reitt., Sunius ampliventris Reitt. = Suniogaster ampliventris (Reitt.) 
(monobasic.) 

Suniopsis Fvl., S. singularis Fvl. (monobasic). 

Suniosaurus Brg., S. cuadriceps Brg. (monobasic and original designation). 

Suniotrichus Shp., S. capillaris Shp. (designated here). 

Suntus Er., Staphylinus angustatus Fabr. = Sunius angustatus (Fabr.) (desig- 
nated here). 

Sunius Steph. Paederus melanocephalus Fabr. = Sunius melanocephalus (Fabr.) 
(designated by Gozis, 1886). 

Tetartopeus Czwal., Lathrobium terminatum Grav. = Lathrobium (Tetartopeus) 
terminatum (Grav.) (designated here). 

Tetramedon Csy., T. rufipenne Csy. (monobasic). 

Thinocharis Kr., T. pygmaea Kr. (designated here). 

Throbalium Muls. & Rey, Lathrobium dividuum Er. = Throbalium dividuum 
(Er.) (monobasic). 

Trachysectus Csy., Lathrobium confluentum Say = Trachysectus confluentus (Say) 
(monobasic and original designation). 

Tripectenopus Lea, T. caecus Lea (monobasic). 

Trochocerus Shp., T. godmani Shp. (designated here). 

Typhlobium Kr., T. stagnophilum Kr. (monobasic). 

Xenocharis Brg., X. occipitalis Brg. (monobasic and original designation). 

Xenomedon Fall, X. formicarius Fall (monobasic). 

Zonaster Shp., Z. optatus Shp. (monobasic). 
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NEW TURRITID MOLLUSKS FROM FLORIDA 


By Pav Barrscu and Haratp A. ReHper 


A REcENT sending of a lot of turritid mollusks by Dr. Louise M. 
Perry, of Sanibel Island, Fla., has made it necessary to put on record 
some new superspecific groups, as well as species, which are here 
defined. 


CERODRILLIA, new genus 


Small, elongate-turreted shells having a waxy appearance with the 
nuclear whorls smooth, passing directly into the postnuclear sculpture 
without intermediate stages. The whorls are provided with strong 
axial ribs. The spiral sculpture varies as indicated in the two sub- 
genera described below. Aperture with a short anterior channel; outer 
lip with a deep sinus immediately below the summit and a stromboid 
notch near the anterior margin. 

Type: Cerodrillia clappi, new species. 

We are recognizing two subgenera of this genus, which the follow- 
ing key will help to differentiate: 


KEY TO THE SUBGENERA OF CERODRILLIA 


Shell with spiral sculpture on base and columella_________________ Cerodrillia 
Shell without spiral sculpture on base and columella______________ Lissodrillia 


CERODRILLIA, new subgenus 


Small shells of elongate-turreted outline. Nuclear whorls smooth, 
passing directly into the postnuclear sculpture without intermediate 
stages. Postnuclear whorls appressed at the summit, marked by 
prominent, retractively slanting, somewhat sigmoid axial ribs, which 
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extend from the summit to the columella, where they evanesce. The 
entire surface of the shell is marked by scarcely perceptible incremental 
lines and equally faint spiral striations; the latter change into feeble 
threads on the base and columella, being stronger on the latter. Aper- 
ture irregularly oval, decidedly channeled anteriorly ; outer lip with a 
deep sinus immediately below the summit, separated from this only by 
the thickened peristome. Anterior to the sinus the shell is protracted 
into aclawlike element. There is a feeble stromboid notch at the ante- 
rior end of the outer lip; the inner lip is reflected over the columella as 
a heavy callus, which extends in varying degrees over the parietal wall. 
Type: Cerodrillia (Cerodrillia) clappi, new species. 


CERODRILLIA (CERODRILLIA) PERRYAE, new species 
PLATE 17, Figure 1 


Shell elongate-turreted, flesh-colored, with a broad golden-brown 
band, which extends from the middle of the turns to a little beyond the 
periphery. Nuclear whorls 2, strongly rounded, smooth. Postnuclear 
whorls moderately rounded, marked by strong, distantly spaced, broad 
axial ribs, which on the early whorls attain their greatest development 
at the periphery ; in the later whorls the hump is a little anterior to the 
middle. Of these ribs, nine occur on the first, second, and third, eight 
on the fourth and fifth, and two on the last quarter of a turn. The 
spaces separating these ribs are broad and shallow and marked by 
microscopic incremental lines and equally faint spiral striations. Pe- 
riphery well rounded, the axial ribs evanescing at the periphery. Base 
moderately long, marked by feeble spiral threads which increase in 
length from the periphery anteriorly and develop into five equal and 
almost equally spaced cords on the columella. Outer lip of the type, 
which is not quite mature, since it has not yet developed the deep notch, 
but merely a shallow sinus anterior to the summit, protracted ante- 
riorly to the sinus and backed by a heavy varix. Anterior channel 
profound; inner lip reflected over the columella as a callus which 
extends up on the parietal wall. 

The type, U.S.N.M. No. 508644, was collected by Dr. Perry at Sanibel 
Island. It has 8.2 whorls and measures: Length, 12.9 mm.; greater 
diameter, 5.8 mm. 

Cerodrillia (Cerodrillia) thea (Dall) differs from this species in 
being of a uniform chocolate-brown color and in having the axial ribs 
shorter and broader, the knobs more pronounced. 


CERODRILLIA (CERODRILLIA) CLAPPI, new species 
PLATE 17, Figure 4 


Shell small, elongate-turreted, yellowish white, with a faint pale- 
brown band a little anterior to the broadest expansion of the axial 


NEW FLORIDA MOLLUSKS—BARTSCH AND REHDER 129 


ribs. There is another broader band at the periphery of the last 
whorl, which on the early turn is covered. Nuclear whorls 2, small, 
strongly rounded, smooth. Postnuclear whorls almost flattened on 
the early turns, appressed at the summit, but more rounded on the 
later, marked by slightly retractively slanting, broad axial ribs. On 
the later whorls these have a decided hump a little anterior to the 
middle. Of these ribs 10 occur on the first, 11 on the second and third, 
10 on the fourth, 8 on the fifth, 9 on the sixth, and 6 on the last 
half. The spaces separating the axial ribs are broad and shallow and 
marked by microscopic incremental lines and equally weak spiral 
striations. Base rather long, marked by the continuation of the 
incremental lines and feeble spiral threads, which gain in strength 
anteriorly and develop into 5 weak cords on the columella. Aperture 
irregularly oval, decidedly channeled anteriorly and with a pro- 
found sinus immediately below the summit on the outer lip, which is 
bordered by a thick callus extending over the parietal wall as a hook. 
Anterior to the sinus the outer lip is protracted into a clawlike ele- 
ment bearing a feeble stromboid notch at its anterior margin. The 
inner lip is reflected over the columella as a heavy callus, which be- 
comes attenuated on the parietal wall. Behind the outer lip is a 
heavy varix. 

The type, U.S.N.M. No. 493408, is one of a series of specimens 
dredged by John B. Henderson, Jr., in 4 fathoms in Hawk Channel, 
Fla. It has 8.5 whorls and measures: Length, 11.5 mm.; greater 
diameter, 4.2 mm. 

We take pleasure in naming this species for Dr. George H. Clapp, 
who accompanied Mr. Henderson on his collecting expedition. 

We also have specimens from No Name Key collected by Hemp- 
hill, and another lot from Hawk Channel taken in 3 to 20 fathoms. 

This species is smaller and slenderer than either Cerodrillia (Cero- 
drillia) thea or CO. (@.) perryae, differing also in coloration. 


LISSODRILLIA, new subgenus 


Shell very small, elongate-turreted. Nuclear whorls 2, well rounded, 
smooth, passing directly into the postnuclear sculpture without any 
intermediate stage. The postnuclear whorls are appressed at the 
summit and marked by strong axial ribs. The spiral sculpture on 
the spire and base absent, also on the columella. Aperture de- 
cidedly channeled anteriorly with a sinus immediately below the sum- 
mit, which is rather deep and thickened by the reflected peristome. 
Anterior to the notch the outer lip is produced as a clawlike element 
and bears a feeble stromboid notch anteriorly. Inner lip reflected 
over and appressed to the columella, extending as a callus on the 
parietal wall. 
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Type: Cerodrillia (Lissodrillia) schroederi, new species. 
This subgenus recalls Cerodrillia, but it is separated from that by 
lacking the spiral sculpture on the spire, base, and columella. 


CERODRILLIA (LISSODRILLIA) SCHROEDEERI, new species 
PLATE 17, FIGURE 8 


Shell very small, elongate-turreted, milk-white. Nuclear whorls 2, 
strongly rounded, smooth. Postnuclear whorls appressed at the sum- 
mit, slightly rounded, marked by very slightly retractively curved, 
broad, rounded axial ribs, which are as broad as the spaces that 
separate them. Of these ribs 10 occur on the first, 11 on the second, 
12 on the third, and on the last two-thirds of a turn they become 
quite obsolete. These ribs are flattened on the first turn but become 
slightly humped below the middle on the remaining turns. They 
pass over the periphery and evanesce at the insertion of the columella. 
The ribs and intercostal spaces are marked by scarcely perceptible 
lines of growth. Base moderately long, marked by the feeble con- 
tinuation of the axial ribs and inconspicuous spiral striations. 
Columella without spiral cords. Aperture elongate-oval, decidedly 
channeled anteriorly; outer lip with a profound sinus immediately 
below the summit and a weak stromboid notch anteriorly; inner lip 
covered with a heavy callus which extends over the parietal wall. 

The type, U.S.N.M. No. 530585, has 6.2 whorls and measures: 
Length, 4.8 mm.; greater diameter, 1.9 mm. It was dredged by the 
United States Bureau of Fisheries steamer Albatross at station 2410 
in 28 fathoms off Charlotte Harbor, Fla., on a bottom of fine white 
sand and broken shells. 

The species is named for Lt. Seaton Schroeder, navigator on the 
Albatross at the time this dredging was made. 


RUBELLATOMA, new genus 


Shell, small, elongate-turreted, nuclear whorls forming an acute 
apex, consisting of about 2 strongly rounded, smooth whorls, which 
are succeeded by a short stretch of moderately strong, retractively 
curved, slender, axial riblets, which in turn give way to heavy post- 
nuclear sculpture. The postnuclear whorls are angulated at or a 
little anterior to the middle, and they are appressed at the summit 
and marked by very strong sigmoid axial ribs, which taper toward 
the summit and evanesce on the columella. The broad intercostal 
spaces and the axial ribs are marked by incremental lines and incised 
spiral lines, the combination producing a somewhat, fenestrated pat- 
tern. Base rather long, bearing the same sculpture as the spire. 
Columella short, stubby, marked by irregular incremental lines. 
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Aperture elongate-ovate, decidedly channeled anteriorly and with a 
shallow sinus at the posterior angle; outer lip acute; inner lip: re- 
flected over the columella as a callus, extending on the parietal wall. 

Type: Rubellatoma rubella (Kurtz and Stimpson) (=Mangelia ru- 
bella Kurtz and Stimpson). 


RUBELLATOMA DIOCMEDZ@ZA, new species 


PLATE 17, FIcurRE 3 


Shell elongate-turreted. Nuclear whorls bright chestnut-brown, 
the rest of the whorls with a broad brown band covering the posterior 
half of the whorls. There is a second broad band a little less wide 
immediately anterior to the periphery followed by a pale zone of al- 
most equal width, while the tip is chestnut-brown. The interior of 
the aperture shows the exterior coloration. The first 1.5 nuclear 
whorls are smooth, the succeeding half turn is marked by slender, re- 
tractively curved, axial riblets followed by the postnuclear sculpture. 
Postnuclear whorls appressed at the summit, with a decided angle, the 
crest of which occupies the anterior fourth between the summit and 
suture. The whorls are marked by strong sinuous axial ribs, which 
attain their highest elevation at the angulation and taper gently 
toward the summit and columella where they evanesce. Of these 
ribs, 12 occur on the first postnuclear turn, 9 on the second, third, 
and fourth, 10 on the fifth, and 7 on the last seven-tenths of a turn. 
The axial ribs are not quite so wide as the spaces that separate them. 
The entire surface of the shell is marked by numerous incremental 
lines and equally strong spiral striations, the combination of which 
gives to the surface a feebly fenestrated pattern. Base rather long, 
marked by the same sculpture as that which characterizes the spire. 
Columella short, stubby, marked by incremental lines and weak 
spiral threads. Aperture elongate-ovate, decidedly channeled an- 
teriorly, with the posterior sinus shallow immediately below the 
summit. Outer lip somewhat. thickened behind the edge, sharp at 
the edge, slightly protracted anteriorly at the notch and marked like 
the spire; the inner lip is appressed to the columella as a callus ex- 
tending up on the parietal wall. 

The type, U.S.N.M. No. 508645, was collected by Dr. Perry at 
Sanibel Island, Fla. It has 7.6 whorls and measures: Length, 9.7 
mm.; greater diameter, 4.0 mm. An additional specimen is in Dr. 
Perry’s collection. 

Three young specimens, U.S.N.M. No. 323723, were collected by the 
U. S. Bureau of Fisheries steamer Albatross at station 2389 in 27 
fathoms, on gray sand and shell bottom off Mobile Bay, Ala. 

This species differs from Rubellatoma rubella (Kurtz and 
Stimpson) in having the nuclear whorls chestnut-brown instead of 
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horn-color and in having the angle of the whorls much more ante- 
rior; that is, occupying not the middle but the anterior fourth of the 
space between the summit and suture. 


STELLATOMA, new genus 


Shell small, elongate-ovate. Nuclear whorls with the first stage 
smooth followed by a small area marked by slender, rather closely 
spaced axial ribs, which merges into the postnuclear sculpture. The 
postnuclear whorls have a broad sloping shoulder below the ap- 
pressed summit that extends over about one-third of the whorls, 
which is bounded anteriorly by an angle; the anterior portion of the 
whorls is greatly rounded. The whorls are marked by axial ribs, 
which taper toward the summit and evanesce at the insertion of the 
columella. The spiral sculpture on the early whorls consists of 
rather strong cords, which weaken on the latter in some of the 
species. Base marked like the spire. Columella short and stubby, 
marked by spiral threads. Aperture elongate-ovate, decidedly chan- 
neled anteriorly and at the posterior angle; outer lip much thick- 
ened, marked by transverse striations and bearing a strong denticle 
at the anterior termination of the posterior sinus; the inner lip also 
bears a broad internal fold at the insertion of the columella. 

Type: Stellatoma stellata (Stearns) (=Mangelia stellata Stearns). 


Genus PYRGOCYTHARA Woodring 


PYRGOCYTHARA HEMPHILLI, new species 
PLATE 17, Figure 2 


Shell small, elongate-ovate, varying in ground color from chestnut- 
brown to wax yellow, usually with a pale zone at the angle of the 
shoulder. The outer lip and base of the columella may be orange or 
dark purplish orange. Nuclear whorls slender, the first 1.5 smooth, 
succeeded by about two-tenths of a turn that shows slender, retrac- 
tively curved, axial riblets, which in turn are followed by the post- 
nuclear sculpture. Postnuclear whorls moderately well rounded, ap- 
pressed at the summit. The postnuclear whorls are marked by very 
strong, sinuous axial ribs, which taper at the summit and evanesce on 
the columella. Of these ribs 10 occur on the first and second, 9 on the 
third and fourth, 10 on the fifth, and 9 on the last. In addition to the 
axial ribs, the entire surface of the shell is marked by microscopic in- 
cremental lines. The spiral sculpture consists of a low rounded, ob- 
solete keel, which occupies the middle of the turns on aie first fate 
whorls but falls a little posterior to this on the rest of the shell. This 
produces a decided shoulder on the whorls. Anterior to the shoulder 
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three ill-defined spiral cords are present on all but the last two whorls, 
on which there are four, the penultimate having four, while on the 
last turn intercalated cords appear between these. Base rather long, 
marked by the continuation of the axial ribs, which become slightly 
enfeebled anteriorly and the same type of sculpture as that character- 
izing the shell anterior to the angle. Columella stout, about as long 
as the base, marked by obliquely slanting, closely approximated, spiral 
cords, which vary in size and spacing. Aperture narrowly auriculate, 
decidedly channeled anteriorly and posteriorly. The anterior chan- 
nel is deep and well rounded and is situated immediately below the 
summit. The lip posterior to the sinus is somewhat thickened. An- 
terior to the sinus the lip is much thickened but tapers to an edge and 
is slightly protracted. The inside of the outer lip immediately an- 
terior to the channel bears a decided denticle. The inner lip is ap- 
pressed to the columella as a small callus and thickened on the parietal 
wall. 

The type, U.S.N.M. No. 86898a, was collected in low water in Sara- 
sota Bay, Fla., by Henry Hemphill. It has 7.5 whorls and measures: 
Length, 8.9 mm.; greater diameter, 3.3 mm. 

Hemphill likewise collected it on low-water mud flats at Boca Ceiga. 


Genus BELLASPIRA Conrad 


PLATE 17, FicurH 6 
1868. Bellaspira Conran, American Journ. Conch., vol. 3, p. 261. 


This genus appears to be very poorly understood. The senior 
author has for that reason made a careful examination of Conrad’s 
type, Mangelia virginiana Conrad, which came from the Miocene of 
Yorktown, Va. This bears Academy of Natural Sciences of Phila- 
delphia No. 1610. 

It may be redescribed as having the shell elongate-ovate, the nuclear 
whorls decollated; the postnuclear whorls strongly rounded with a 
decided angle at the middle of the turns where the first spiral cord is 
located. The whorls are marked by strong axial ribs, of which 10 are 
present on the first, 12 on the second and the last whorl. The inter- 
costal spaces are about one and one-half times as wide as the axial 
ribs. On the last turn in addition to the spiral cord mentioned above, 
two more are present anterior to this between it and the periphery. 
Base moderately long, marked by the continuation of the axial ribs, 
which evanesce on the middle of the columella. The specimen ap- 
pears too worn to yield evidence as to the presence of spiral threads on 
the base. Columella bears 7 spiral threads. Aperture moderately 
large, ovate, decidedly channeled anteriorly with a posterior sinus at 
the summit of the outer lip, limited by a thickening at the outer edge. 
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The outer lip also is reenforced by a varixlike thickening behind the 
peristome; the inner lip is appressed to the columella as a callus. 

The type has 4.5 whorls, which measure: Length, 4.5 mm.; greater 
diameter, 2.3 mm. 

Our figure is taken from the type. 


Genus KURTZIELLA Dall 
KURTZIELLA PERRYAE, new species 
PLATE 17, Ficurus, 7, 9 


Shell minute, clongate-turreted, milk-white with a creamy tinge. 
The first nuclear turn is well rounded, smooth. This is followed by 
a turn marked by closely spaced axial riblets and 4 spiral cords, the 
latter rendering the axial riblets roundly nodulose at their junction. 
The third cord is a little anterior to the middle and forms an 
angle. Postnuclear whorls appressed at the summit, marked by 
very strong axial ribs, which become enfeebled toward the summit 
and extend anteriorly on the last whorl to the columella. These ribs 
are more strongly pronounced on the middle of the turns, which they 
angulate. Of these ribs, 12 occur on the first, 11 on the second, 10 
on the third, fourth, and fifth, and 5 on the last half of the last turn. 
The ribs are only about half as wide as the spaces that separate them. 
In addition to these strong ribs slender, very regular, closely spaced 
axial threads are present, which are crossed by spiral threads of 
equal strength, the junctions of which produce slender rounded 
nodules, that give to the entire surface of the shell a decidedly granu- 
lose effect. This type of sculpture also characterizes the base where 
the spirals are a little more distantly spaced and the nodulation less 
pronounced. Columella short and stubby, marked by rather rough 
oblique lines. Aperture oval, strongly channeled anteriorly with a 
deep sinus immediately below the summit, whose outer edge is some- 
what thickened and reflected. Anterior to the sinus the outer lip 
is produced into a clawlike element. Inner lip appressed to the 
columella as a callus extending over the parietal wall. 

The type, U.S.N.M. No. 508646, was collected by Dr. Perry at 
Sanibel Island, Fla. It has 7.5 whorls and measures: Length, 6.5 
mm.; greater diameter, 2.3 mm. 

This species, while in general type of sculpture and nuclear charac- 
ters resembling Kurtziella limonitella Dall, differs from it in its much 
slenderer form, much more distantly spaced and less numerous and 
less strongly developed axial ribs, and much finer spiral sculpture. 
It also lacks the dark-colored tip of the columella and nuclear whorls. 
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Genus CRASSISPIRA Swainson 


CRASSISPIRELLA, new subgenus 


Shell large. The first nuclear whorl well rounded, smooth, suc- 
ceeded by a fraction of a turn in which faint, closely spaced, retrac- 
tively curved axial riblets are present, which in turn merges into the 
postnuclear sculpture. Postnuclear whorls well rounded, the anterior 
third marked by strongly elevated spiral threads; the posterior two- 
thirds by strong axial ribs and spiral threads. The latter pass in 
equal strength over both ribs and intercostal spaces. Base marked by 
the continuation of the axial ribs, which evanesce on reaching the 
pillar, and spiral threads. The pillar is rather short, stout, with 
an obsolete fasciole a little posterior to the tip, marked by spiral 
threads a little wider than those on the base. In addition to this, 
the entire surface of the whorls is marked by lines of growth and 
spiral striations. The sinus falls in the concave area between the 
summit and the posterior termination of the axial ribs and is moder- 
ately broad, deep, and reflected. Anterior to the sinus the outer lip 
is protracted into a clawlike element that terminates anteriorly in a 
notch a little posterior to the tip. Inner lip slightly sigmoid, re- 
flected over and appressed to the base. Parietal wall covered by a 
moderately thick callus, which is not developed into a conspicuous 
hump at the parietal wall. A little distance behind the outer lip 
there is a weakly developed varix. Operculum unknown. 

Type: Crassispira (Crassispirella) rugitecta (Dall) (=Turris 
rugitecta Dall). Lower California. 


CRASSISPIRA (CRASSISPIRELLA) SANIBELENSIS, new species 
PLATE 17, FIGURES 11,12 


Shell elongate-turreted, brown, with the intercostal spaces flesh- 
colored, the edge of the aperture corresponding to the dark color 
outside, but the interior is livid. First nuclear whorl smooth, fol- 
lowed by a turn with rather closely spaced axial riblets and an indi- 
cation of spiral threads with the possibility of nodules at their junc- 
tion. Postnuclear whorls moderately rounded, appressed at the sum- 
mit, marked by broad, low axial ribs, which terminate at the anterior 
extremity of the broad siphonal channel. These ribs are broader 
than the spaces that separate them. In addition there are numerous 
threadlike incremental lines. The spiral sculpture consists of heavy 
cords of which the first one is on the shoulder anterior to the summit. 
Two strong cords appear anterior to the sutural sinus on all but the 
last two of the remaining turns; on these, three cords are present 
that render the broad axial ribs nodulose, the nodules having their 
long axis parallel with the spiral sculpture. In addition to the 
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coarser spiral sculpture, microscopic spiral lines are present on the 
entire surface. Base moderately long with a narrow umbilical chink 
at the tip, marked by four spiral cords, which slightly decrease in 
size anteriorly. Columella stout, stubby, with six heavy cords and 
several slender threads anterior to these. Aperture oval, decidedly 
channeled anteriorly with a deep sinus immediately anterior to the 
cord at the summit. Anterior to the sinus the outer lip is protracted 
into a clawlike element that bears a series of nodules corresponding 
to the cords on the outside; inner lip heavy and reflected over the 
columella. A callus extends over the parietal wall joining the heavy 
cord at the summit. 

The type, U.S.N.M. No. 508647, as well as a young specimen, 
U.S.N.M. No. 508648, from which the tip was described, was col- 
lected by Dr. Perry at Sanibel Island, Fla. The type has 6.5 whorls 
remaining and measures: Length, 25.8 mm.; greater diameter, 9.9 mm. 

The species seems to range down to Key West and into the Ba- 
hamas. J/elatoma hadromeres Melvill from Jamaica appears to be 
a congener. 


CRASSISPIRA (CRASSISPIRELLA) TAMPAENSIS, new species 
PLATE 17, Ficures 5, 13 


Shell elongate-turreted, chestnut-brown; interior of the aperture 
livid. The first nuclear whorl is well rounded, smooth, succeeded by 
a fraction of a turn in which faint, closely spaced, retractively curved, 
axial riblets are present, which in turn merges into the postnuclear 
sculpture. Postnuclear whorls rendered somewhat shouldered at the 
summit by a strong spiral cord, which is followed anteriorly by a 
broad siphonal channel, anterior to which the whorls are marked 
by strong, somewhat sigmoid, axial ribs extending to the insertion 
of the columella. These ribs are about half as wide as the spaces 
that separate them; of these, 19 are present on the last turn and 17 
on the antipenultimate, the early whorls being eroded in the type. 
In addition to the axial ribs, the whorls are marked by fine in- 
cremental lines, which are decidedly retractively curved in the sub- 
sutural channel. The spiral sculpture consists of deeply incised lines, 
which leave the spaces between them as slightly elevated, flattened 
ribs; of these, 3 cross the axial ribs posterior to the suture. The base, 
which is moderately long, is similarly marked, and here the incised 
lines are broader and separate 4 well-differentiated cords, which 
render the axial ribs nodulose at their junction. Columella short 
and stout, marked by 9 spiral cords, which decrease in width from 
the insertion of the columella anteriorly. Aperture elongate pear- 
shaped; outer lip with a profound sinus a little below the summit ; 
anterior to the sinus it is protracted into a clawlike element with a 
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mere indication of stromboid notching anteriorly; the inner lip ex- 
tends over the columella as a broad callus leaving a narrow umbilical 
chink at its anterior end. <A callus extends over the parietal wall. 

The type, U.S.N.M. No. 493409, was collected by C. W. Johnson 
at Tampa Bay, Fla. It has 10 whorls remaining and measures: 
Length, 22.0 mm.; greater diameter, 7.3 mm. 

U.S.N.M. No. 412154 contains 4 young specimens from the same 
source, the tip of one of which has served for our nuclear description. 


MONILISPIRA, new genus 


Shell moderately large. The first 2 nuclear whorls are smooth, 
followed by a turn in which there are moderately strong, retractively 
curved axial riblets, which are about as wide as the spaces that sep- 
arate them; following this is the postnuclear sculpture. Postnuclear 
whorls with a strong, broad, somewhat wavy, nodulose spiral cord 
at the summit and a series of very large conic nodules immediately 
above the periphery. The base is marked by 3 nodulose spiral 
threads, while the posterior portion of the columella bears 2. In 
addition, the entire surface of the whorls from the summit to the tip 
of the columella is marked by lines of growth and fine spiral stria- 
tions. The sinus is moderately deep and broad and falls between 
the spiral cord at the summit and the nodules anterior to it. The 
outer lip is protracted anterior to the sinus; inner lip is reflected and 
appressed to the columella; parietal wall covered with a moderately 
thick callus, which is at best but slightly thickened at the posterior 
angle of the aperture. Operculum claw-shaped, with apical nucleus 
and concentric lines of growth. 

Type: Monilispira monilifera (Carpenter) (=Drillia monilifera 
Carpenter). Gulf of California. 

This group is known from the Gulf of California as well as 
Florida and the West Indies. 


MONILISPIRA MONILIS, new species 
PLATE 17, Ficure 10 


Shell elongate-turreted, chestnut-brown except for the tubercles, 
which are pale yellow, the interior of the aperture reflecting the 
coloration of the outside. The first 2 nuclear whorls are smooth, 
followed by a turn in which there are moderately strong, retractively 
curved axial riblets, which are about as wide as the spaces that 
separate them; following this is the postnuclear sculpture. Post- 
nuclear whorls with a spiral cord immediately below the summit and 
a broad tuberculated cord immediately above the suture. The latter 
is marked by a secondary cord, which coincides with the crest of the 
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tubercles and a little heavier one immediately anterior to the major 
portion of the tubercles. This on the early turn falls into the suture, 
but on the last whorl is slightly posterior to it. Of the Grima 
12 are present on the first of the postnuclear turns, 10 on the second, 
third, and fourth, 11 on the fifth and sixth, and 6 on the last half 
of the last turn. In addition to the above sculpture, the entire spire 
and base are marked by numerous, closely spaced, spiral threads, 
which in combination with the slightly weaker incremental lines 
lend to the surface, under high magnification, a somewhat fenestrated 
aspect. Base moderately long, marked by 3 tuberculated spiral cords. 
Columella stubby, marked by 9 spiral cords, which range from as 
strong as the last basal to mere threads at the tip of the columella. 
Aperture irregularly pyriform, decidedly channeled anteriorly; 
outer lip with a very deep sinus a little below the summit whose 
edge is reflected. Posterior to the sinus there is a heavy hump an- 
terior to the sinus and the outer lip is protracted into a clawlike 
element, which is rendered sinuous by the external sculpture; inner 
lip reflected over the columella as a very heavy callus, which extends 
up on the parietal wall. 

The type, U.S.N.M. No. 508649, was collected by H. B. Olds at 
Waveland, Dade County, Fla. It has 10 whorls and measures: 
Length, 12.5 mm.; greater diameter, 5.0 mm. 

We have seen specimens also from Cape Sable, Cape Romano, 
Marco, Punta Rasa, and Sanibel Island. 


EXPLANATION OF PLATE 17 


1, Cerodrillia (Cerodrillia) perryae, new genus and Species; 2, Pyrgocythara 
hemphilli, new species ; 3, Rubellatoma diomedea, new genus and species; 4, 
Cerodrillia (Cerodrillia) ciappi, new species; 5, Crassispira (Crassispirella) 
‘ampaensis, new species, tip; 6, Bellaspira virginiana (Conrad); 7; 
Kurtziella perryae, new species, detail of sculpture; 8, Cerodrillia (Lisso- 
drviilia) schroederi, new species; 9, Kurtziella perryae; 10, Monilispira 
monilis, new genus and species; 11, Crassispira (Crassispirella) sanibelensis, 
new species; 12 C. (C.) sanibelensis, tip; 138, C. (C) tampaensis. X 5. 
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A NEW TREMATODE FROM THE LOON, GAVIA IMMER, 
_AND ITS RELATIONSHIP TO HAEMATOTREPHUS 
FODIENS LINTON, 1928 


By W. Cari GowErR 


Linton (1928) described a trematode, Haematotrephus fodiens 
(Cyclocoelidae), from the intestine and pancreas of a loon (Gavia 
immer) taken at Woods Hole, Mass. He obtained one specimen from 
the intestine and several from cysts in the pancreas. Although these 
two forms are strikingly different, he included them as morphological 
variations of the above species. Witenberg (1928) questioned that 
Linton’s species belonged to the Cyclocoelidae and further commented 
that ‘‘the generic identification of this species remains problematical.” 
Later, Ejsmont (1931) transferred H. fodiens to the genus Diasia 
Travassos (Pachytreminae: Opisthorchiidae) but did not comment on 
the two morphological types described by Linton. . 

The writer, through the courtesy of Dr. E. W. Price, of the United 
States Bureau of Animal Industry, obtained Linton’s material for 
study from the United States National Museum Helminthological 
Collection. The material consisted of two slides, Nos. 7915 and 7916, 
the former containing one specimen of the ‘“‘free form’ and the latter 
two complete specimens and three fragments of the ‘“‘encysted form.” 
Linton designated No. 7915 as the type. 

A study of this material shows that Linton was dealing with two 
distinct species rather than two morphological forms of the same 
species. The “free form’’ should be retained in the genus Diasia as 
indicated by Ejsmont, but the ‘‘encysted form” is regarded as represent- 
ing a new species belonging to the genus Amphimerus Barker (Opis- 
thorchiinae). In view of Linton’s very brief description, both species 
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are described in this paper. Measurements of D. fodiens are neces- 
sarily based on the single specimen. 


Genus AMPHIMERUS Barker 


AMPHIMERUS LINTONI, new species 


Synonym: Haematotrephus fodiens Linton, 1928 (encysted form). 

Description.—Opisthorchiinae. With characters of the genus. 
Elongate trematodes about 15 mm. in length and 0.8 to 0.9 mm. in 
greatest width, which occurs in the region of the testes. Posterior end 
broadly rounded, tapering almost to a point at anterior end; body 
musculature feebly developed. Acetabulum weakly developed, 0.05 
to 0.06 mm. in diameter, situated 1.2 to 1.4 mm. from the anterior end. 
Oral sucker atrophied, mouth terminal, a buccal tube 0.08 to 0.09 
mm. in length leading from oral opening to pharynx. Pharynx (fig. 
15, C) 0.085 by 0.056 mm.; esophagus narrow, 0.08 to 0.1 mm. long. 
Intestinal crura irregular and equal, parallel to sides of body and 
extending to posterior end. Testes in posterior end, slightly lobed, 
longer than wide, and 0.16 to 0.24 mm. in width by 0.30 to 0.38 mm. 
in length, placed either one in front of the other or slightly tandem. 
Vas deferens slightly sinuous, passing anteriorly and opening into the 
common genital pore at anterior margin of acetabulum; seminal vesicle 
absent. Ovary lobed, 0.11 to 0.16 mm. long by 0.32 mm. wide, median, 
anterior to anterior testis. Seminal receptacle oval, 0.17 by 0.73 mm., 
located immediately behind ovary. Mebhlis’ gland diffuse, in front of 
ovary. Uterus densely coiled, filled with eggs, extending from ovary to 
acetabulum and overlapping intestines, especially in its posterior 
extent. Vitellaria weakly developed, consisting of four to six fim- 
briated groups of follicles on each side; the posteriormost group is 
opposite the posterior testis, and the anterior group near the posterior 
boundary of the middle fifth of the body. The vitellaria overlap the 
intestine. Excretory bladder sinuous, Y-shaped, opening slightly 
subterminal. Eggs yellowish, 0.024 by 0.013 mm. 

Host.—Gavia immer (pancreas). 

Distribution —North America (Woods Hole, Mass.). 

Cotypes.—Two complete specimens, U. S. Nat. Mus. Helm. Coll. 
No. 7916. 

Remarks.—Amphimerus lintoni is more like A. elongatus Gower, 
1938, from ducks than any other species of the genus. Both of these 
species differ from all other members of the genus in that the oral 
sucker is completely atrophied. A. lintoni may be distinguished from 
A. elongatus by the testes, which are more lobed and relatively smaller 
in the former than in the latter. The mouth opening is subterminal in 
A. elongatus and terminal in A. lintoni. The vitellaria are much 
better developed in A. elongatus than in A. lintoni. 
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FIGURE 15.—A, Diasia fodiens, posterior portion showing arrangement of sex organs; B, D. fodiens, anterior 
portion; C, Amphimerus lintoni, new species, anterior tip; 


D, A. lintoni, posterior tip showing sex organs; 
E, A. lintoni, acetabulum and genital pore. ac, Acetabulum; b. t., buccal tube; g. p., genital pore; ov, 
ovary; sem. r., seminal receptacle; sh. g., shell gland; s. v., seminal vesi 


cle; ¢., testis; vit. d., vitelline duct. 
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The total absence of an oral sucker in these two species might be 
considered sufficient reason for erecting a new genus, but in the absence 
of other differences they should be retained for the present in the 
genus Amphimerus. 


Genus DIASIA Travassos 


DIASIA FODIENS (Linton, 1928) Ejsmont, 1931 


Synonym: Haematotrephus fodiens Linton, 1928 (free form). 

Description.—Pachytreminae. Elongate muscular worms, with 
sides of body more or less parallel, posterior end rounded, anterior 
end roughly pointed. Total length 11 mm.; greatest width 1.85 mm., 
near center of body. Near the genital pore the width is 1.4 mm. and 
at the second testis 1.68 mm. Skin aspinose. Suckers atrophied. 
Anterior tip of body differentiated into a triangular-shaped protrusible 
organ (?). Mouth opening subterminal. Pharynx pear-shaped, 0.15 
by 0.24 mm. Esophagus 0.05 mm. in diameter and 0.45 mm. long, 
slightly sinuous. Intestinal crura relatively large, thin-walled, and 
reaching nearly to posterior end; not continuous. Testes entire, 
subspherical, slightly tandem, in posterior sixth of body; anterior 
testis 0.35 by 0.56 mm., posterior testis 0.40 by 0.52 mm. Seminal 
vesicle small, pyriform, in anterior body third, just anterior to anterior 
margin of uterus, slightly to left of midline; it is 0.16 by 0.58 mm. 
Copulatory organs absent. Ovary strongly lobed, broader than long, 
0.22 by 0.70 mm., just anterior to anterior testis. Mehlis’ gland 
anterior and to right of ovary. Seminal receptacle 0.33 by 0.83 
mm., between ovary and anterior testis. Uterus extending from 
ovary to posterior border of anterior sixth of the body, confined within 
the intestinal crura, and filled with small yellowish eggs. Eggs 
0.024 by 0.012 mm. Vitellaria extracecal, consisting of small spheri- 
cal follicles, forming a more or less continuous line from just posterior 
of the anterior margin of the uterus to posterior of the posterior 
testis; vitelline ducts arising opposite Mebhlis’ gland. Excretory 
bladder Y-shaped. 

Host.—Gavia immer (reported from intestine). 

Dstribution.—North America (Woods Hole, Mass.). 

Specimen.—U. S. Nat. Mus. Helm. Coll. No. 7915 (type). 

Remarks.—Two species have been described for the genus Diasia. 
Travassos (1922) erected the genus to contain the type species D. 
diasia, from the pancreas of Plotus anhinga in Brazil. His description 
of the genus is very brief. Olsen (1938) has described D. podilymbt 
from the mesenteries of Podilymbus podiceps from North America. 


He has also amended the generic diagnosis and pointed out the differ- 
ences in the species. 
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A STUDY OF LECONTE’S TYPES OF THE BEETLES IN THE 
GENUS MONOXIA, WITH DESCRIPTIONS OF NEW 
SPECIES 


By Doris Houmrs Buaxe 


Tne genus Monozia has been much neglected since its description by 
LeConte in 1865. The only treatments are those of Crotch,’ who 
was able to distinguish only four of LeConte’s six species, and of 
Horn,? who further reduced the original species to three and referred 
to the genus a fourth (puncticollis Say) belonging to a quite different 
group of beetles, which in an earlier paper I have referred to the 
genus Erynephala.2 Jacoby * added a species from Guatemala 
(semifasciata), and Blatchley * one from Florida (batisiz), Weise ° 
included in his Catalogue a doubtful Fabrician species (Galleruca 
atomaria *) from ‘‘Caroline,” and I have recently described a new 
species (beebei)® from Lower California. 

In the mass of material of the genus that has gradually accumu- 
lated in the U. S. National Museum, there has been little attempt to 
arrange or identify the species. At first a revisional study of the 
genus was planned, but as soon as the size of the undertaking and the 

1 Proc. Acad. Nat. Sci. Philadelphia, vol. 25, p. 56, 1873. 

2 Trans. Amer. Ent. Soc., vol. 20, p. 82, 1893. 

3 Journ. Washington Acad. Sci., vol. 26, pp. 424-430, 1936. 

4 Biologia Centrali-Americana, vol. 6, pt. 1, Dp. 497, 1887. 

6 Can. Ent., vol. 39, p. 273, 1917. 

6 Coleoptorum catalogus, pt. 78, p. 181, 1924. 

7 Systema eleutheratorum .. ., vol. 1, p. 490, 1801. Fabricius described the prothorax of G. atomaria as 
Margined (“marginatus”) and the elytra as smooth (‘‘laevia’’), and since no species of Monozia has a pro- 
thorax that can be interpreted by any feature of shape or color as margined, and all have the elytra pubes- 


cent, it seems improbable that this description could have applied to a species of Monozia. 
8 Zoologica, vol. 22, pt. 1, pp. 89-91, 1937. 
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great amount of biological work necessary for an adequate under- 
standing of the species became apparent, I decided to limit the study 
to a reconsideration of the forms described by LeConte and to the 
description of a few obviously distinct new species. In view of the | 
preliminary nature of this paper, the key to the species here given 
will inevitably prove deficient in identifying specimens, since it by | 
no means includes all the species that are likely to be collected. 

The genus Monozxia was described by LeConte,® who assigned to it | 
the following species: Galleruca consputa, G. guttulata, G. sordida, — 
and G. angularis, all previously described by himself, and the new | 
species M. obtusa and M. debilis. Because it is one of the largest | 
and easiest to recognize of the species originally included in this 
homogeneous group, I hereby designate M. angularis as the type of 
the genus Monoxia. LeConte in his key to the Galerucinae of North | 
America separated Monozia from related genera by the character of 
the claws, which he described as acute and usually entire. He states | 
that the genus is made up of “small testaceous species densely clothed 
with yellow hair, and easily recognized by the ungues being neither 
cleft nor appendiculate,”’ but “slender, acute, not toothed, nor dilated 
at base, in one section, and with a small acute tooth not divergent as 
in Galleruca in the second section. The deflexed pygidium readily 
distinguishes this genus, and gives to the ventral surface somewhat | 
the appearance observed in genera allied to Clythra.” Crotch added | 
to LeConte’s description by observing that the claws of the male are 
finely toothed and those of the female simple. Horn pointed out as 
the defining characters of the genus the open anterior coxal cavities — 
and the dimorphous claws, bifid in the male and simple in the female. } 
Horn makes little of the vertical pygidium, remarking that while it is ] 
more or less vertical in the male of the small species, it is not different 
from other Galerucinae in the large species or in the female. Horn | 
was correct in saying that the pygidium of the female is not vertical. | 
He distinguished Monozia from Galerucella by its shorter antennae. 

On account of the difference in the claws of the male and female, | 
Weise has placed Monovia in the subfamily Apophyliini, a group com- | 
posed of African and Asiatic genera and far removed from Galerucella. 
A study of the claws of the different species of Monozia shows that ] 
those of the female are not always simple but are sometimes toothed | 
and indistinguishable from those of the male. This is the case in at | 
least four species, and while three of the species with this character 
form a group somewhat unlike the other species of Monozia, the re- | 
maining one is so closely related to the other species of the genus that 
I can scarcely distinguish it except by the toothed claws of the female. | 
Except for its family likeness, the only resemblance Monozia bears 
to the other genera of the subfamily Apophyliini is the difference in 


* Proc. Acad. Nat. Sef. Philadelphia, vol. 17, D. 221, 1865. 
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the claws of the sexes in the majority of the species, and its inclusion 
in this subfamily is purely artificial. 

Although Monozia is an easily recognized, homogeneous group of 
species occurring chiefly in western North America and having, so 
far as is known, the distinctive larval habit, peculiar among closely 
related genera, of mining leaves, it is exceedingly difficult to find 
characters that in all cases will separate it from Galerucella. Gener- 
ally the claws of the male are toothed and those of the female simple, 
but not always. Generally the antennae of Monozia are shorter, but 
even here it is extremely difficult at times to draw a line. Usually, 
the prothorax is longer and more deeply impressed and the elytra. 
narrower and with a less broadly rounded apex and a narrower lateral 
margin, and the abdomen of the male has a “‘deflexed pygidium,” but 
certain species of Galerucella are as narrowly oblong as Monozia, and. 
at least four species of Monozia do not have a very evident pygidium: 


in the male. 
DESCRIPTION OF THE GENUS 


The body is elongate-oblong-oval, more or less densely pubescent 
with short, fine, and usually recumbent hairs. The head is with- 
drawn into the prothorax to behind the eyes; it is moderately wide, 
very little produced in the lower front, and with a median impressed 
line; there is little evidence of frontal tubercles, and the upper part 
of the head is punctate and pubescent. The antennae are short, not 
half the length of the body, and do not come much below the elytral 
humeri. The first and third joints aré longest, the fourth and remain- 
der, except the apical one, about the same length, gradually thicken- 
ing. In the male, the joints are slightly longer and slenderer, while 
in the female the eighth, ninth, and tenth joints frequently are thicker. 
The prothorax is usually scarcely twice as broad as long, often con- 
siderably less, and only in one group of species over twice as broad as 
long; the sides are arcuate or angulate, sometimes nearly straight, 
but usually broadest in the middle, with a little tooth at the basal 
angle, more or less prominent in different species. The basal margin 
is usually sinuate over the scutellum and joins at an obtuse angle with 
the sides. The upper surface is uneven and has a median channel and 
lateral depressions. In some species these depressions are very pro- 
nounced, in others a mere unevenness of surface. The surface is 
generally densély punctate and pubescent. The scutellum is trun- 
cate. The elytra are broader than the prothorax, with parallel sides 
and a narrow margin which extends nearly to the tip; the humeri are 
prominent, and there is often a long incurving intrahumeral depres- 
sion extending to behind the middle. In some species there is also 
a linear lateral depression behind the middle. The surface is more 
densely and finely punctate than in most species of Galerucella and 
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more or less pubescent. As in Galerucella, there are oiten traces of 
one or two raised lines on the inner half of the elytra, parallel to the 
suture and particularly evident in the basal half. The epipleura do 
not extend to the apex. Beneath, the body is finely pubescent. The 
prosternum disappears between the anterior coxae, and the precoxal 
cavities areopen. Usually the tip of the abdomen appears truncate 
in the male, owing to the pygidium coming down and meeting the 
concave last visible sternite much like the flap of an envelope. In 
the female the pygidium is less in evidence, and the tip of the abdomen 
is more oval. In some species, as in the sordida group, and also in 
M. batisii, this development of the pygidium in the male is not so 
striking and the two sexes are not easily differentiated by it. 
The legs are without spurs or teeth and the tibiae are glabrous on the 
outer edge. The claws are toothed in tie male, but usually simple in 
the female. 

In one group of species, consisting of sordida and two closely related 
species, the claws are toothed in both sexes. These species are also 
peculiar in having a short, wide prothorax, over twice as wide as long. 
Furthermore, the abdomen of the male in most specimens is not so 
truncate as in the other species. These peculiarities make the group 
somewhat intermediate in character between the genera Monoxia 
and Galerucella. Besides these three species, another species, described 
here as Monozia schizonycha, has the claws toothed in both sexes, but 
in other characters it is similar to M. consputa and others in which the 
claws are dimorphous. The abdomen of the male of M. schizonycha, 
also, is truncate, as in the majority of the species. 

The aedeagus of all the species is a siinple bowed structure. In some 
it is short, broad, and with a well-rounded tip; in others, long, narrow, 
and tapering acutely to the tip. Frequently the aedeagus varies 
somewhat in specimens of a species from different localities. The 
general structure and shape are the same, but sometimes there is 
considerable diversity in the length or in the shape of the tip or in the 
position of the dorsal opening. This is most marked in species having 
a wide range (as in sordida, which occurs in eastern Texas and Western 
United States) and has led me to doubt if the eastern colonies are the 
same as the western. In such cases more biological work is necessary 
before any conclusion can be reached. Even in a series from a single 
locality there is considerable variation, and in some cases, among 
groups of closely related species, the aedeagus does not afford good 
distinctive characters. 

The color and markings vary so as to be exceedingly misleading. In 
almost every species is found a gradation from pale forms, often without 
any markings whatever, through various stages to heavily marked. 
In fact, it is rather rare to find two specimens of a species marked 
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alike. There is a certain typical pattern, traces of which occur in 
practically every species of Monozia. When moderately developed it 
consists of humeral, sometimes lateral, and usually subsutural infusca- 
tions. From the slightly darkened sutural edges at the scutellum, 
again before the middle, and sometimes again before the apex, a dark- 
ened branch curves outward about a quarter of the way across the 
elytron and then, in the case of the upper two branches, curves down- 
ward parallel to the suture. The apical branch when present usually 
enlarges at the end and often joins with the lateral darkening. In 
the majority of the specimens, the suture is pale and only the ends of 
the branches, running parallel to the suture, remain, forming what has 
been described as the interrupted subsutural vitta. In certain heavily 
marked specimens, on the other hand, the sutural and subsutural 
vittae unite to form a wide, dark vitta common to both elytra. In 
others, as in sordida, the branches take the form of rounded lobes. In 
many all that remains of the branches is a series of spots in a line, 
suggesting a vitta. Finally these spots may disappear, leaving the 
elytra pale. The humeri are usually darkened and an indefinite lateral 
darkening often occurs. Between this and the subsutural vitta are 
irregular spots, often in a series. Although the elytral pattern is 
fundamentally alike in all species, some tend to be paler, for example, 
certain Arizona species of arid areas, and some tend to be more darkly 
marked. 

The question has been raised whether the species of this genus are 
not in too active a stage of evolution to justify an attempt to reduce 
them to order. For instance, in LeConte’s species M. consputa, 
angularis, and sordida specimens from different localities show appre- 
ciable differences in minor features. This variation may indicate 
that these species are still in the process of active evolution. It is 
possible, however, to distinguish LeConte’s species as variable units, 
but at this stage of our knowledge of the genus it does not appear 
advisable to do more than to describe the variation in the characters 
of these species without distinguishing the forms by name. The 
attempt to establish finer distinctions within the limits of these 
species should be based on further study along biological lines. Other 
species, such as M. schizonycha, puberula, and apicalis, are more 
constant and clearly defined. For the differentiation of the species, 
the pubescence and punctation, together with the shape of the pro- 
thorax and aedeagus, and the presence or absence of depressions on 
the elytra prove important characters. 

In this homogeneous group there is the greatest need for careful 
biological study and the correlation of host plants. Apparently the 
species may be roughly divided into two classes according to their 
food plants, those feeding on Chenopodiaceae, both the wild Cheno- 
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podium and its cultivated relative, sugar beet, and hence of importance 
economically, and those feeding on Compositae, such as Artemisia, 
Ohrysothamnus, Grindelia, and Gutierrezia. In addition to these 
food plants one species is recorded by Profs. R. A. Cooley and E. O. 
Essig as injuring cottonwood. In general, the beetles feed on desert 
and salt marsh plants, and because of their occurrence in such regions 
they have become popularly known in the Western United States as 
“alkali bugs.”” They are found from the Pacific coast eastward to 
western Texas, Kansas, Nebraska, the Dakotas, and Alberta. At 
least four species have been collected along the coast of southeastern 
Texas. Only one is known from farther east, M. batisii, which has 
been collected in Florida by W. S. Blatchley on Batis maritima, a 
shrub occurring about the Gulf of Mexico and north to North Carolina. 
M. batisii is also found in Texas (San Patricio County, Corpus Christi, 
Brownsville) and Mexico (one specimen in the collection of the 
Illinois State Natural History Survey from Tampico). As yet, only 
a few species are reported from Mexico, but it is probable that many 
of the southwestern species will be found there. 

I wish to thank the following entomologists for their courtesy in 
lending their private collections or the collections in their charge: 
Nathan Banks, Museum of Comparative Zoology; K. G. Blair, 
British Museum; Warwick Benedict, University of Kansas; Prof. 
Melville H. Hatch, University of Washington; Prof. William A. 
Hilton, Pomona College; S. C. McCampbell, Colorado State College 
of Agriculture and Mechanic Arts; G. A. Mail, Montana Agriculture 
Experiment Station; Dr. H. H. Ross, Illinois State Natural History 
Survey; Prof. H. C. Severin, South Dakota State College; Prof. E. C. 
Van Dyke, California Academy of Sciences; H. R. Brisley; the late 
F. S. Carr; D. K. Duncan; C. A. Frost; Ralph Hopping; H. Lan- 
chester; M. C. Lane; and A. T. McClay. 


KEY TO SPECIES OF MONOXIA 


ti Claws in! both sexes toothed i 21 Bie ebs_ IUOOgey Ramos Beets” 2 
Claws in female simple, in male toothed____..._.._-.---------.-------- 5 
2. Head without pronounced median vertical depression; prothorax 
not twice as broad as long; elytra strongly and moderately 
coarsely punctate; beetles medium sized (3.5 to 4 mm.) 
schizonycha, new species 
Head with pronounced median vertical depression; prothorax 
short and fully twice as broad as long; elytra finely punctate; 
beetles tending to be smaller (2.5.to, 3.8, mm,).-+---- ~~. seeeu-ecineioe 3 
3. Densely pubescent, punctation on elytra hidden; apex of 
aedeagus seen from above broad with a short, pointed tip. sordida LeConte 
Less densely pubescent, elytral punctation distinctly visible; 
apex of aedeagus seen from above narrow and gradually taper- 
ing to a point 


4, 


10. 


11, 


12, 


13, 


14, 


15. 
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Elytra usually darkly marked with transverse dark areas at 

base, at middle, and near apex at the suture, apex pale; 

aedeagus rather short and stout witha fine, narrow tip. apicalis, new species 
Elytra usually without heavy sutural darkenings; aedeagus 


long, slender, and. tapering... 2. <- - ssa na nc ecnen brisleyi, new species 
. Aedeagus long and slender, with a dorsoventrally flattened 
PA ee ene ED RTS eee eS eae aa eS eee 6 
‘Aedeagus ‘shorter and robust and not with a dorsoventrally 
fattened APES. -— 23 2. ees See ee cece wee e aoc eeeoe 10 
OMSeeLies Iarme (Cs tO Ula INI.) ae eee ee eee oe eee Sema eee see 7 
Heetvles sinaller (2 to aan.) ee eee ee ee enc ek es cae 8 


. Pronotum with prominent hind angles; Western United States, 


feeding on Chenopodiaceae_......----------.--- angularis LeConte 
Pronotum without prominent hind angles; Florida, southeastern 
Texas, and eastern Mexico, feeding on Batis maritima_. batisii Blatchley 


. Narrowly oblong, slender, prothorax with lateral sides angulate 


at middle, disk ‘uneven with lateral and median depres- 

BIOTISE Oe AEE eat BD GOAT Poh? hat Oe ee8 minuta, new species 
More broadly oblong, prothorax with lateral sides arcuate and 

disk more smoothly convex with only slight depressions.__------------ 9 


. Aedeagus unusually long, elytra finely and shallowly punctate; 


E{QHDAHI DV=YE¥SE HUH op DY SS gS a eel ele Ee ate obesula, new species 
Aedeagus not unusually long, elytra rather coarsely and dis- 

tinctly punctate; Colorado, Idaho_-_._------------- pallida, new species 
Aedeagus very broadly rounded, almost truncate at apex when 

TIE CC MO Ibe DOWiCl sts = 5) nee OR elegans, new species 
Aedeagus more or less tapering, sometimes acute at apex when 

ViCmeCu Oni RDUVE cen 2 ee ee em re ea eee aces 11 
Medium sized (3 to 4 mm.), with rather scant, short pubescence 

or with fine, silken pubescence, not deeply punctate_----.----------- 12 
Larger (3.5 to 5 mm.), conspicuously pubescent and coarsely 

pra Ctisutipes tarred: betes, fib a oer alee il ba ota ee ee 14 
Elytra without long intrahumeral sulcus, with scant, short 

pubescence and finely punctate, somewhat shining; feeding 

EVI CLL PERC OUR oe rer ee One te en eh ee puberula, new species 
Elytra sometimes with a long intrahumeral sulcus, either covered 

with a fine silken pubescence or not shining but distinctly 

patetabe sels, i928 9 vines ob pha IE eh A ee AE 8 Ra 13 
Elytra depressed, with a conspicuous deep intrahumeral sulcus, 

not densely pubescent, punctation quite visible and dis- 

cH TED A sore diana WM aby Ala pn pote, ibaa | Olam De pl yale bgp aN consputa LeConte 
Elytra not depressed, with a shallow intrahumeral sulcus, elytral 

punctation somewhat concealed by fine, dense pubescence; 

ipower Galifornjera!. 2 liter ibaos oeerel oo oe eee eas beebei Blake 
Elytra with a long intrahumeral sulcus, pubescence long and 

not closely appressed but erectish; vicinity of San Francisco, 


feeding Gn. EMmIaen 2-2. ott ee eee ae eho guttulata LeConte 
Elytra with only a short intrahumeral sulcus, pubescence closely 
Sporesscaulenuiiiey eee Teel i) hehe vob ited we luse 15 


Elytra shallowly and very densely punctate, aedeagus viewed 
from above rather abruptly contracted into a somewhat blunt, 
wedge-shaped apex; feeding on Grindelia______---- inornata, new species 
Elytra deeply and more coarsely punctate, aedeagus usually 
longer and gradually narrowed at apex__.._...--------------------- 16 
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16. Prothorax little depressed, the width considerably less than 

twice the length; elytral punctation markedly coarse and 
distinct; Rocky Mountains and Great Plains_---------- debilis LeConte 

Prothorax wider and more depressed on the sides, dense gray- 

ish elytral pubescence somewhat obscuring the coarse punc- 

tation; aedeagus ‘long and heavy; Montana, Idaho, Alberta, 
feeding on Artemisia and Solidago_..--------------- grisea, new species 


MONOXIA CONSPUTA (LeConte) 
PiatE 19, Figure 18 


Galleruca consputa LeContx, Reports of explorations and surveys for a railroad 
route from the Mississippi River to the Pacific Ocean, vol. 9, No. 1, p. 70, 
1857. 

Monozia consputa LEContx, Proc. Acad. Nat. Sci. Philadelphia, vol. 17, p. 222, 
1865.—Horn, Trans. Amer. Ent. Soc., vol. 20, p. 85, 1893 (in part). 

LeConte’s Latin description of Galleruca consputa may be translated 
thus: Elongate, yellow-testaceous, pubescent, densely and not finely 
punctate, with a median black line down the head, the prothorax 
canaliculate and impressed here and there near the sides, with a black 
dorsal vitta and a dark lateral clouding; the elytra with an oblique 
intrahumeral depression and another depression along the sides from 
the humerus posteriorly, with elevated black suture and numerous 
small black spots, the undersurface fuscous, the legs testaceous, black- 
spotted. Length 0.15 inch. The type locality is given as San José, 
Calif., in his original description, although later the localities San 
José and San Francisco are both given. He states that it occurs on 
oak leaves. It is described as narrower than G. debilis, with the elytra 
more coarsely punctate, the sides compressed and impressed, and the 
disk obliquely impressed behind the middle. 

In the LeConte collection are five specimens, all with the gilt label 
indicating the locality California, the first of which, a male, is labeled 
consputa, locality San José, Museum of Comparative Zoology type 
No. 4386. Although it is rather difficult to see the claws, I believe 
all four others are males with toothed claws. All are similarly marked 
and correspond with LeConte’s description. The head is more or 
less darkly speckled on the lower front, with a dark streak above the 
antennal sockets and also below, and the median line and labrum are 
dark. The pubescence is long, moderately dense, and covers the 
punctation on the occiput. The antennae have darker and thicker 
apical joints. The prothorax is nearly twice as wide as long and has 
median and lateral depressions, not so deep as in angularis or guttulata, 
the sides somewhat rounded, the basal angles not prominent, and the 
pubescence not dense, showing beneath it the shallow, rather coarse 
punctation. The elytra have the humeri well marked, with a pro- 
nounced and long incurving intrahumeral depression, and there is 
also a distinct postmedian lateral depression, running from the side 
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obliquely toward the apex. The punctation is rather coarse and 
dense, becoming finer toward the apex, and the pale pubescence is 
moderately long, recumbent, not dense, and not obscuring the puncta- 
tion. Beneath, the body is dark except the last two or three ab- 
dominal segments, and the legs are speckled. 

Compared with the other species described by LeConte, consputa 
stands out as being next in size to the tiny sordida, that is, one-third 
smaller than angularis and considerably smaller than guttulata or 
debilis. M. consputa, besides being smaller than angularis, has a 
differently shaped prothorax, the basal angles of which are not con- 
spicuous, shallower elytral punctation, and a quite differently shaped 
aedeagus. Compared with guttulata, it is not only less elongate and 
smaller, but the pubescence is shorter and less conspicuous and more 
closely appressed. Unlike debilis, the elytra are not convex but have 
pronounced depressions. Among the medium-sized species it is dis- 
tinctive because of the coarse elytral punctation. The majority of 
the specimens examined are darkly marked, with the head speckled, 
the prothorax with an M-shaped configuration, and the elytra with a 
darkened sutural vitta. 

Specimens of this species from about San Francisco (Mount Tamal- 
pais and Monterey) correspond entirely with LeConte’s types. On 
the other hand, there are many specimens from other localities through- 
out the Western States and in Texas that closely resemble M. consputa 
but have slight differences. In all the aedeagi are very similar. 
Whether these are varieties of a single species or are specifically 
distinct is not clear. As in some other species, notably in M. sordida, 
the status of these closely related forms cannot at present be satis- 
factorily worked out. Possibly as a species M. consputa is not yet 
fixed but still in the process of evolution. A series of specimens from 
Beaver Creek, Utah, is slenderer and has shorter pubescence. Another 
series that I collected in numbers on Chrysothamnus nauseosus in 
Yellowstone Park, Wyo., is slightly larger, with a little coarser elytral 
punctation and with inconspicuous pubescence. A single specimen 
from Williams, Ariz., similar to typical specimens in elytral punctation 
and depressions, is more pubescent. A series from Ritzville and 
Toppenish, Wash., is more pubescent and darker in coloring. 


MONOXIA GUTTULATA (LeConte) 
Piats 19, Figure 13 


Galleruca guttulata LECont2, Reports of explorations and surveys for a railroad 
route from the Mississippi River to the Pacific Ocean, vol. 9, No. 1, p. 70, 
1857. 

Monozia guttulata LEConts, Proc. Acad. Nat. Sci. Philadelphia, vol. 17, p. 222, 
1865. 

Monozia consputa Horn, Trans. Amer. Ent. Soc., vol. 20, p. 85, 1893 (in part; 
not LeConte, 1865). 

149574—39-——2 
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LeConte’s Latin description of Galleruca guttulata may be trans- 
lated thus: Elongate, fuscous-testaceous, strongly cinereous pubescent, 
densely and strongly punctate, with the short prothorax widely 
canaliculate and uneven near the sides; elytra widely sulcate within 
the humeri, obliquely impressed near the margin, with sparse, sub- 
seriate, round black spots. Length 0.19 inch. One specimen only is 
cited, and the type locality for that given as San Francisco. Com- 
pared with consputa, M. guttulata, according to LeConte, is larger and 
the suture is not elevated and not dark. 

In the LeConte collection is a single female, with simple claws, 
without doubt the one from which LeConte drew up his description, 
which bears the label guttulata and a gilt circle indicating the locality 
California. It has also the Museum of Comparative Zoology type 
No. 4384. The head is pale below, gradually darkening to deeper 
yellow on the occiput, and the labrum and median line, which is not 
much impressed, are dark. The pubescence is moderately long and 
dense and conceals the occipital punctation. The four basal joints of 
the antennae are pale and the remaining ones darker. The prothorax 
is depressed in the middle and on the sides; the basal tooth is small 
and not conspicuous; the pubescence long and appressed, nearly con- 
cealing the dense punctation below. The elytral humeri are promi- 
nent, with a long incurving intrahumeral depression extending a third 
of the way down the elytra and a less marked postmedian lateral one. 
The punctation is coarse, very dense, and partly concealed by the 
dense, long, erectish, grayish-yellow hairs. The elytral markings 
consist of small dark spots. Beneath, the legs are pale, the metaster- 
num and first abdominal segments dark and shining under the fine, 
dense pubescence. 

The most striking characteristic of guttulata, distinguishing it from 
any of the other large species, is the long and somewhat erectish 
elytral pubescence together with the conspicuous, long, intrahumeral 
depression. MM. guttulata is a little smaller than angularis and has a 
different kind of elytral punctation, the punctures appearing rounder 
and the surface less honeycombed than in angularis, and the pubes- 
cence is long and not closely appressed as in angularis, and the antennae 
are slenderer. MM. consputa is smaller and not so pubescent. M. 
debilis does not have the striking intrahumeral depression although 
similar in its elytral punctation and debilis also has a longer prothorax. 
The aedeagus of guttulata, similar in shape to that of consputa, is 
longer. The majority of the specimens examined are heavily marked 
with spots, often appearing nearly black. Thus far I have seen 
specimens only from the region about San Francisco: Carmel, Monte- 
rey, Ross, Lagunitas (Marin County), Los Gatos. Dr. E. C. Van 
Dyke has collected it in numbers on a species of Artemisia. 
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MONOXIA SORDIDA (LeConte) 
PuatE 18, Figure 6 


Galleruca sordida LEContx#, Proc. Acad. Nat. Sci. Philadelphia, vol. 10, p. 88, 1858. 
Monozia sordida LuContr, Proc. Acad. Nat. Sci. Philadelphia, vol. 17, p. 210, 
1865.—Horn, Trans. Amer. Ent. Soc., vol. 20, p. 86, 1893. 

LeConte’s Latin description of Galleruca sordida may be translated 
thus: Testaceous, covered with dense, pale, sordid pubescence, the 
head canaliculate, the prothorax short with subangulate sides, deeply 
canaliculate and depressed (‘late excavato’’) on either side; the 
elytra somewhat 3-sulcate, the second sulcus directed obliquely in- 
ward forward, the third very short; the elytra marked at the middle 
by a common slightly impressed dark sutural spot, and by several 
spots especially near the middle; the antennae less than half the length 
of the body, a little thickened outwardly; the breast fuscous. Length 
0.13 inch. The type locality is given in the original description as 
Fort Yuma, Calif., and in a later publication as the Colorado Desert, 
Calif., and the number of specimens as two. In the earlier publica- 
tion sordida is said to be related to G@. guttulata but to be more finely 
punctured and still more densely pubescent, so that the punctures are 
not visible. Later LeConte compared it with G. consputa, but here 
also the elytra are said to be more finely punctured and the punctures 
almost concealed by the dense golden pubescence. 

In the LeConte collection are two specimens, both with round gilf 
labels indicating the locality as California. The one bearing the 
label sordida and the Museum of Comparative Zoology type No. 4387 
has also the abbreviation ‘‘Col.’’ meaning probably Colorado Desert. 
It is the more heavily marked specimen. The second specimen is 
pale yellow-brown with only a faintly marked median sutural spot. 
The head in both has a pronounced median depression, more marked 
than in the other species described by LeConte. The prothorax is 
shorter and broader, tending to be more rectangular in shape than in 
the other species, and more deeply and widely depressed on the sides. 
Theelytra are by far the most densely pubescent of any of those hitherto 
described, the fine, recumbent pubescence entirely concealing the 
punctation. The abdomen in both is so shriveled that it is impossible 
for me to determine the sex. These two specimens without doubt are 
the ones from which LeConte drew up his description. 

In LeConte’s description of the species he placed emphasis on the 
dense pubescence, and this character makes it perhaps the most readily 
recognizable of the genus. The thick silken pubescence gives the 
elytra the appearance of being plushy. WM. sordida is also one of the 
smallest species (2.6 to 3.8 mm.) and has a distinctive, short, broad 
prothorax, twice as broad as long and sometimes more so, in contrast 
with that of the other species in which the prothorax is either less 
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than twice or barely twice as broad as long. The shape of the pro- 
thorax places this species, together with two hitherto undescribed 
ones, apicalis and brisleyi, in a separate group. ‘These three have 
another point in common—the claws are not simple in the female, as 
in most species of Monozia, but have a small tooth, making them 
indistinguishable from the males in this respect. The abdomen of 
the male does not appear so truncate as in most species of Monozia. 
The only other species of the genus known to the author having this 
latter characteristic is the eastern M. batisii, which also somewhat 
resembles the sordida group in the shape of its prothorax. M. batisi, 
however, has simple claws in the female. 

As in most species of the genus, there is great variability in markings. 
Some specimens are entirely pale or with only faint reddish-brown 
spots, while others are heavily and darkly marked. The Texas 
specimens are large and have unusually long pubescence. Possibly 
these eastern colonies represent a different species or subspecies. 
Some of the Arizona specimens are also large, and are very dark, 
while others are tiny and pale, resembling the Colorado Desert speci- 
mens of LeConte. While the general shape of the aedeagus remains 
the same in all, there is considerable variation in this structure even 
in a series from a single locality. More study of a greater amount 
of material is necessary before the status of this widespread and var- 
lable species can be satisfactorily worked out. 

In Arizona a small pale series has been reported as feeding on Gutier- 
rezia sarothrae, ‘the larvae and adults equally severe in destroying 
the foliage completely in some badly infested areas” (C. N. Ainslie). 
H. R. Brisley has collected a large dark series on Lycium pallidum in 
Arizona, and another specimen, much smaller but also dark, on Gutier- 
rezia sarothrae. At Thermal, Calif., H. O. Marsh bred a small dark 
series on Dondia sp. Dr. E. P. Van Duzee, at the type locality, col- 
lected typical specimens on Atriplex lentiformis. 

Specimens have been examined from Texas (Brownsville, Del Rio, 
Corpus Christi, Sabinal), Arizona (Catalina Springs, Santa Rita 
Mountains, Oracle, Tucson, Tempe, Winslow), Utah (Salt Lake, 
Kelton, Cisco), Colorado (Delta, Rocky Ford), Nevada (Humboldt 
Lake), California (Fort Yuma, Thermal, Los Angeles, San Diego, 
Needles), Baja California (Agua Verde). 


MONOXIA ANGULARIS (LeConte) 
PuLaTE 18, Figure 2 


Galleruca angularis LeContsx, Proc. Acad. Nat. Sci. Philadelphia, vol. 11, p. 90, 
1859. 

Monozia angularis LeCont#x, Proc. Acad. Nat. Sci. Philadelphia, vol. 17, p. 221, 
1865. 

Monozia consputa Horn, Trans. Amer. Ent. Soc., vol. 20, p. 85, 1893 (in part; 
not LeConte, 1865). 
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LeConte’s Latin description of Galleruca angularis may be translated 
thus: Above ochreous, densely pubescent, densely and not finely 
punctate, with the prothorax uneven, almost twice as broad as long, 
anteriorly and posteriorly transversely impressed, canaliculate, with 
sides oblique, rounded, at base sinuate, the posterior angles with 
acute prominences; the elytra with an infuscate lateral vitta and small 
remote spots in a triple series; the body beneath black, the legs yellow, 
and antennae fuscous. Length 0.22 inch. In a later description he 
gave the locality as “California near San Francisco? given me by 
Mr. S. S. Rathvon” and stated that the elytra are finely and densely 
punctured and not depressed and that the species is easily distinguished 
by the very prominent angles of the prothorax. He differentiated it 
from guttulata by the form of the prothorax and by the black elytral 
dots being arranged in series. 

In the LeConte collection there are six specimens under this name, 
one of which bears LeConte’s label and the Museum of Comparative 
Zoology type No. 4882. Of these six specimens two have gilt labels 
indicating the locality California, three are labeled California and have 
dots such as Crotch and Casey used, and the last specimen is labeled 
“S.Ill.”’ The specimen bearing LeConte’s label angularis corre- 
sponds entirely with his description. It is a female, approximately 
5.3 mm. long, with simple claws. The head is pale and covered with 
dense gray pubescence. A dark median line, somewhat impressed, 
extends down the front. The tip of the mandibles is also dark. The 
antennae are pale at the base with darker and thicker apical joints; 
the third joint is scarcely twice as long as the fourth. The prothorax 
is not quite twice as wide as long, with arcuate sides and prominent 
basal angles on which is a blunt tooth. The disk is depressed in the 
middle and on the sides, coarsely and densely punctate, with short, 
closely appressed pubescence not concealing the punctures. In color 
it is pale yellow-brown, with faint reddish-brown markings on the 
sides. The elytra are considerably wider than the prothorax, without 
marked depressions. The humeri are prominent, the punctation 
dense, rather coarse and deep at base, and toward the apex becoming 
finer and shallower. The pubescence is fine, short, and closely ap- 
pressed without concealing the punctures. Beneath, the body is dark 
except the last abdominal segments, which are paler on the sides, the 
last segment being almost entirely pale. The legs are pale. The 
second specimen, a female, nearly a third smaller (4 mm.), differs from 
the first by not having the basal angles of the prothorax prominent 
and by lacking the lateral dark vitta on the elytra and is not the same 
species. The remaining specimens are all similar to the first and with- 
out doubt the same. It seems probable that LeConte had only one 
specimen at the time that he made his original description, since the 
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second specimen does not agree with it and since he does not mention 
the other localities. 

LeConte gave as the distinguishing mark of this species the promi- 
nent posterior angles of the prothorax, a character that is usually pro- 
nounced in this species. This prominence of the basal angles is due 
primarily to the width of the prothorax, coupled with the unusually 
well developed tooth and the deep incurvation below the tooth on the 
basal margin. The prothorax is wider than in many species, being 
nearly twice as wide as long, and covered with short appressed pubes- 
cence. It is somewhat irregularly depressed on the sides both at the 
base and apex. The elytra are broadly oblong, with a short intra- 
humeral depression, but this is not so long or so pronounced as in 
guttulata or consputa, and the punctation is not so shallow as in those 
two species. The pubescence, shorter than in guttulata, differs also 
in being fine and closely appressed. The apical joints of the antennae 
are usually stouter than in any other species of Monozia. Besides 
having rather prominent basal angles of the prothorax, it is still fur- 
ther distinguished by being one of the largest species, the length 
ranging from 4.5 to 5.3 mm. and the width from 2 to 2.5mm. Itis 
much larger than consputa with which Horn synonymized it. The 
aedeagus is longer than that of any of the other large western species 
except M. grisea, which has a thicker and heavier aedeagus. The 
aedeagus of angularis resembles somewhat that of M. batisii Blatchley, 
a quite different species occurring in Texas and Florida. 

As in both M. consputa and M. sordida, there appear to be various 
closely related forms or races of angularis from different localities. 
Along the Pacific coast, from California to British Columbia, the 
specimens have rather scanty, closely appressed, and inconspicuous 
elytral pubescence with the punctation beneath distinctly visible. 
Specimens from eastern Washington (Elk, Pullman, Ritzville), on 
the other hand, have moderately dense elytral pubescence, and the 
prothorax is not so depressed on the sides. Specimens from Idaho, 
Montana, Wyoming, Utah, and Colorado have still denser elytral 
pubescence, which almost conceals the punctation beneath. In these 
the prothorax appears wider and less depressed on the sides, with the 
basal angles more prominent. In all the specimens examined from 
various localities, the aedeagus is similar in being long, curved, and 
slender. The tip, however, in specimens from eastern Washington, 
Idaho, Montana, Utah, and Colorado is wider than in specimens from 
the Pacific coast and somewhat wedge-shaped. It is possible that 
with fuller knowledge of their biology, the specimens from the eastern 
part of its range may prove to represent one or more distinguishable 
subspecies. 

M. angularis is one of the most abundant species of the genus 
throughout the Pacific and northwestern States, but apparently does 
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not occur in Arizona and New Mexico. It has been collected fre- 
quently on Chenopodium album and sugar beet (Beta vulgaris), and in 
Colorado and Montana the beetles have been reported as damaging 
sugar beets. 

Istribution.—British Columbia (Creston, Merritt, Rykerts, Trinity 
Valley, Vernon); Washington (Elk, Medical Lake, Pullman, Ritzville, 
Spokane Falls, Yakima); Oregon (Corvallis, Forest Grove, Hunting- 
ton); California (Amadee, Grant Forest, Tulare County; Isabella, 
King City, Los Angeles; Meadows Valley, Plumas County; Mill 
Creek Canyon, San Bernardino County; North Hollywood, 
Pomona, Sacramento, San Joaquin Mill, San José, Shasta County, 
Sprekels); Idaho (Blackfoot, Bliss, Bonners Ferry, Cabinet, Cascade, 
Challis, Clarks Fork, Clayton, Council, Driggs, Emmett, Head- 
quarters, Heron, Kura, Lowman, Nampa, Parma, Porthill, Rexburg, 
Shoshone, Solomon, Twin Falls); Montana (Armstead, Bozeman, 
Grantsdale, Carlos Mountains, Florence, Hamilton, Musselshell 
County, Paradise, Plains, Whitehall); Wyoming (Corbett, Jackson, 
Lake McElroy, Paha); Colorado (Alamosa, Antonito, Colorado 
Springs, Delta, Fowler, Glen Springs, Gunnison, Gypsum, Hotchkiss, 
Manitou Park, Paonia); Nevada (Carson City, Lovelock); Utah 
(Beaver Valley, Bountiful, Coalville, Joseph, Lehi, Ogden, Salt Lake); 
North Dakota (Williston); ‘‘Kentucky’’; ‘‘S. IIl.”’ (these last two 
probably not correctly labeled). 


MONOXIA DEBILIS LeConte 
Puats 18, Ficurss 7, 8 


Monozia obtusa LEContx#, Proc. Acad. Nat. Sci. Philadelphia, vol. 17, p. 222, 1865. 
Monozia debilis LeConts, Proc. Acad. Nat. Sci. Philadelphia, vol. 17, p. 222, 
1865.—Horn, Trans. Amer. Ent. Soc., vol. 20, pp. 85, 86, 1893. 

In LeConte’s paper both obtusa and debilis are described on the 
same page, the description of obtusa preceding that of debilis. Horn 
when uniting them selected the name debilis, and his choice is valid 
under Article 28 of the International Rules of Zoological Nomen- 
clature. 

LeConte’s Latin description of debilis may be translated thus: 
Pale testaceous, densely covered with pale pubescence, the prothorax 
less than twice as broad as long, with rounded sides, the posterior 
angles with a minute tooth, the disk densely punctate, canaliculate, 
and on each side depressed here and there in places; elytra wider than 
the prothorax, deeply punctate, the punctures stronger anteriorly; 
transversely convex and each elytron ornamented with small black 
spots in a fourfold series; antennae fuscous on the outside. Length 
0.15 to 0.18 inch» The type locality is given as ‘‘N. M. Mr. Ulke.” 
The pubescence is dense and somewhat silvery; the black dots of the 
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elytra are minute, and those of the subsutural series usually coalesce, 
forming a narrow, abbreviated line; the humeri are prominent and 
marked with a larger black spot. 

In the LeConte collection is a series of five specimens all labeled 
“N. M.,” the one bearing the label debilis being a male with toothed 
claws. It also bears the Museum of Comparative Zoology type 
No. 4385. Of the remaining four, two are males and at least one is a 
female with simple claws. Three of these four are without doubt the 
same species as the first, but one, a male, which is slenderer and less 
densely punctate and pubescent, belongs to a different species. It is 
probable that LeConte did not have before him this entire series when 
writing his description, since one, a female, does not answer his 
description of the species as having toothed claws, and another one, 
with sparser pubescence, is obviously unlike his description (see 
p. 166). The one bearing the label and the two males like it are 
similar in coloring. The female has darker markings—the prothorax 
has two lateral spots and a median streak uniting anteriorly to form 
an M-shaped figure, and the elytra have the suture dark and the spots 
coalescing in places to form interrupted vittae, and the under surface 
is nearly dark with the exception of the last abdominal segments. In 
the paler male specimens the prothorax is unmarked or only faintly 
marked, the elytra have less continuous spots, and the mesosternum, 
metasternum, and first abdominal segments are in part darkened. 
The head in all four is without prominences; the median line is not 
much impressed; the pubescence is dense but not long and covers 
the occipital punctation; the color is pale, deepening on the occiput, 
but the labrum and median line are dark. The antennae have 
slightly darker reddish-brown and thicker outer joints. The pro- 
thorax has well-rounded sides and is not greatly depressed in the 
middle and on the sides; the basal tooth is small; the pubescence is 
dense but not long, obscuring the dense punctation beneath. The 
elytra are convex with only a short intrahumeral depression and have 
deep and coarse but distinct and not confluent punctures, becoming 
finer and shallower at the apex. The pubescence is conspicuous in 
being moderately dense and of a pale silvery color, but not long. 

LeConte’s Latin description of obtusa may be translated thus: 
Testaceous, with pale pubescence, the prothorax strongly and densely 
punctate, less than twice as broad as long, with the sides rounded, the 
posterior angles obtuse, with a small tooth at the apex, the disk 
canaliculate and on both sides widely impressed; the elytra densely 
punctate, the punctures stronger anteriorly; the outer edge of the 
antennae and the breast and abdomen infuscate. Length 0.20 inch. 
He based his description on three specimens, one from Andover, 
Mass. (Mr. Sanborn), and two from Kansas. He distinguished 
obtusa from angularis by the angles of the prothorax not being promi- 
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nent, and from guttulata by the elytra being convex and not impressed. 
In his description of debilis, he states that debilis most closely resembles 
obtusa, but the claws are distinctly cleft with the inner portion acute 
and shorter than the outer one. 

In the LeConte collection are the three specimens mentioned by 
LeConte under obtusa, two bearing the round green label indicating 
the locality Kansas and the third with the label “Andover.” All 
three are females with simple claws, and all are pale yellow-brown 
without elytral markings. The specimen with the label obtusa, 
which also bears the Museum of Comparative Zoology type No. 4383, 
and the one from Andover are alike, but the third specimen, although 
closely resembling these, represents an entirely different species, with 
shallower, denser elytral punctation and with a prothorax quite dif- 
ferently shaped. LeConte’s description of obtusa without doubt is 
based on this as well as the other two specimens. He described the 
prothorax as being widely impressed on the sides, and this applies to 
this specimen rather than the other two. The first Kansas specimen 
bearing the label obtusa and the one with the label Andover are females 
of LeConte’s species debilis. Since LeConte himself gives as the chief 
distinction between debilis and obtusa the fact that obtusa has simple 
claws, in reality a mere sex difference, it seems best to regard these two 
specimens (females of debilis) as LeConte’s obtusa, which Horn has 
already synonymized with debilis, and to describe as a new species the 
second of LeConte’s Kansas specimens. This is treated later in this 
paper as M. inornata. 

In his descriptions LeConte emphasizes the fact that obtusa and 
debilis have convex elytra without depressions and also that the elytra 
are covered with a dense, silvery, pale pubescence, and unlike any of 
his descriptions of the other species of Monozia he describes the elytra 
as being deeply (‘“‘profunde”’) punctate, the punctures being stronger 
anteriorly. These are the most striking characteristics of the species. 
M. debilis may be distinguished (1) by its size, which approximates 
that of guttulata and angularis; (2) by the shape of its prothorax, which 
is unusually long, and with the width considerably less than twice the 
length; not greatly depressed, the basal angles not at all prominent, and 
with a small, acute tooth; (3) the moderately dense silvery pubes- 
cence, not so long and not so fine as in some species; (4) the elytral 
punctation, which is unusually deep, well spaced and not at all 
confluent anteriorly; in guttulata and consputa the punctures are much 
denser; (5) the convex elytra, without depressions. 

As Horn states, the locality Andover, Mass., is evidently a mistake. 
Specimens have been examined from the following localities: Alberta 
(Medicine Hat, Edmonton); Idaho; Montana (Whitehead); North 
Dakota (Mott); Kansas; Colorado (Colorado Springs, near Durango, 
La Plata County; Garland, Manitou, Pingree Park, Ridgway, Rocky 
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Mountain National Park); Arizona (Flagstaff, Cloudcroft); New 
Mexico (Magdalena Mountains). 


MONOXIA INORNATA, new species 


PuaTE 18, FicurE 9 


Large (about 4.5 mm.), broadly oblong-oval, pale yellow-brown, 
frequently without elytral markings or with only pale reddish-brown 
traces of subsutural vitta and darkened humeri, under surface usually 
more or less dark; prothorax not twice as broad as long, with posterior 
angles not pronounced and sides not greatly narrowed anteriorly; 
elytra without depressions, densely punctate and pubescent. Head 
with pale lower front, gradually deepening in color over occiput; 
mouth parts frequently pale or only in part brown, median line dark; 
the dense occipital punctation partially concealed by p ubescence. 
Antennae pale with outer joints darker. Prothorax more rectangular 
in shape than in debilis, but not twice as broad as long, and with the 
sides not very arcuate and not much narrowed anteriorly; disk more 
depressed in middle and on sides than in debilis, the basal angles 
tending to be less obtuse than in debilis, and with blunter basal tooth; 
punctation dense and shallow, somewhat obscured by pubescence; 
usually without markings, sometimes with an M-shaped darkening. 
Elytra with intrahumeral sulcus not marked; punctation dense, 
tending to be confluent, shallow and coarse, and not entirely con- 
cealed by the long but not dense pubescence; color frequently entirely 
pale or with pale reddish-brown traces of subsutural vitta and dark- 
ened humeral spot, occasionally the latter extending down the sides. 
Undersurface more or less darkened, usually metasternum and first 
abdominal segments dark, but occasionally whole undersurface except 
last abdominal segment dark. Legs pale. Length, 3.5 to 4.6 mm.; 
width, 1.5 to 2 mm. 

Type, male, and 6 paratypes (3 males, 3 females), U. S. N. M. 
No. 44019, collected by F. H. Snow; 60 paratypes in collection of 
University of Kansas. 

Type locality —Gove County, Kansas. 

Distribution—Kansas (western Kansas, Gove County); Texas; 
Nebraska (Lincoln); North Dakota (Williston); Montana (Glendive); 
Alberta (Medicine Hat); Wyoming (Sheridan); Colorado (Fort 
Collins, Salida, Joliet, Paonia, Denver); New Mexico. 

Food plants —Gumweed, Grindelia sp. (H. H. Brisley, F. S. Carr), 
Grindelia squarrosa (Colorado Agricultural College). 

Remarks.—M. inornata has been collected repeatedly on species 
of Grindelia. It is one of the larger species of Monozia and is usually 
pale yellow-brown with few elytral markings. It differs from M. 
angularis in lacking the prominent basal angles of the prothorax 
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and in having shallower elytral punctation, and it differs from guttu- 
data in not having so long or so erect pubescence and not having a 
marked depression on the elytra. The aedeagus, too, is more acutely 
tipped. It resembles most closely M. debilis but is distinguished 
from it (1) by the shape of the prothorax, which is more rectangular 
and depressed, and not so long as that of debilis, with only slightly 
arcuate sides and with blunter basal tooth; (2) by having shallower, 
denser elytral punctation; (3) by having longer pubescence, par- 
ticularly noticeable on the prothorax. The aedeagus is not so heavy 
as that of debilis and is more acutely pointed. As stated in the dis- 
cussion of debilis, LeConte confused this species with obtusa (=debilis). 

Both Cooley and Essig" refer to a species of Monozia injurious 
to cottonwood, but in all the collections examined, only a single 
series, collected by A. N. Caudell at Denver, Colo., which closely 
resembles this species and which consists of a larva, a pupa, and three 
shriveled, immature adults, is labeled as being found on cottonwood. 
I have been unable to learn of any other collector who has observed 
a Monozia on cottonwood. 


MONOXIA GRISEA, new species 


Puate 19, Figure 15 


Large (about 4.5 mm.), broadly oblong, with dense gray pubescence; 
elytra not depressed, coarsely but shallowly punctate; aedeagus longer 
than that of M. debilis. Head covered with long, appressed, pale 
pubescence hiding the punctation; lower front usually paler yellow 
than occiput, labrum and median line dark, occasionally in dark 
specimens head entirely dark. Prothorax not twice as broad as 
long, with arcuate sides and well-developed but not conspicuous basal 
tooth, disk depressed in middle and on sides; the coarse dense punc- 
tation obscured by dense, closely appressed pubescence. Elytra 
broadly oblong, coarsely but rather shallowly punctate, covered with 
dense gray pubescence; often entirely pale and appearing grayish 
from the pubescence; in dark specimens elytra heavily mottled. Body 
beneath densely pubescent; in pale specimens sometimes entirely 
pale, in dark specimens dark except the last abdominal segments. 
Legs pale or speckled. Length, 4.2 to 5 mm.; width, 2 to 2.2 mm. 

Type, male, and 4 paratypes (3 males, 1 female), U.S. N. M. No. 
44020, collected in June 1904, collector unknown. 

Type locality — Bozeman, Mont. 

Distribution.—Montana (Bozeman, Glendive, Gallatin County, 
Musselshell, Shields River, Yellowstone River Valley); Idaho (Beaver 
Canyon); Alberta (Medicine Hat, Edmonton). 


10 Montana Agr. Coll. Exp..Stat. Bull. 112, p. 60, 1916, 
ll Insects of western North America, p. 473, 1926, 
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Food plants.—Collected on Artemisia sp. (sagebrush) by Kenneth 
M. King at Musselshell, Mont., and on both Artemisia sp. and Soli- 
dago (goldenrod) by F. S. Carr at Medicine Hat, Alberta. 

Remarks.—Like M. guttulata, M. grisea has been collected on sage- 
brush. Unlike M. guttulata, it has no conspicuous elytral depressions 
and also has a longer and differently shaped aedeagus. It is closely 
related to M. debilis, but is usually larger, and may be distinguished 
by its even denser pubescence and coarser but shallower punctation. 
The prothorax is a little wider and frequently more depressed than 
in M. debilis, and the aedeagus is considerably longer and more acutely 
pointed. The species, apparently, is confined to Idaho, Montana, 
and Alberta. 


MONOXIA ELEGANS, new species 


Puate 18, Fiaure 1 


Medium sized (about 4 mm.), oblong, moderately convex, with a 
broad head and narrow and not greatly depressed prothorax; some- 
times entirely pale, again with the prothorax and elytra darkly marked 
and under surface more or less darkened; densely covered with short, 
fine pubescence, and rather finely and shallowly punctate. Head 
unusually wide, densely pubescent; in pale specimens entirely pale, 
in dark ones, speckled; the median line, labrum, and tubercles above 
antennal base dark. Antennae slender, usually reddish yellow, in 
dark specimens with the outer edges darkened. Prothorax not twice 
as broad as long and not much wider than the head, with arcuate, 
sometimes angulate sides, and small tooth at basal angle; not much 
depressed in the median line and the sides usually without depressions 
and more smoothly rounded than in most species of Monozia; densely 
covered with closely appressed pubescence covering punctation; in 
pale specimens pronotum entirely pale, in dark specimens sometimes 
entire disk except margin mottled. Elytra oblong, moderately convex; 
without depressions; humeri well developed with a short, intrahumeral 
sulcus; punctation shallow, dense, and rather fine, somewhat obscured 
by the short pubescence; color variable, usually entirely pale, but 
sometimes heavily mottled. Body beneath covered with fine pubes- 
cence; sometimes pale, occasionally under surface and legs speckled. 
Length, 3.4 to 4.5 mm.; width, 1.5 to 2.2 mm. 

Type, male, and 5 paratypes (4 males, 1 female), U. S. N. M. No. 
44021, collected by H. F. Wickham, July 11, 1912. Paratypes also 
in collection of Museum of Comparative Zoology, Cambridge, Mass., 
and California Academy of Sciences, San Francisco, Calif. 

Type locality—Deming, N. Mex. 

Distribution.—New Mexico (Albuquerque, Deming, Mesilla Park, 
Las Cruces, State College, Tula Rosa); Arizona (Chiricahua Moun- 
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tains, Glendale, Hot Springs, Sacaton, Winslow); Utah (Salt Lake); 
Nevada (Esmeralda County, Pyramid Lake); Colorado, Montana, 
Idaho (Bruneau, Parma, Succor); Oregon (Adrian). 

Food planis.—Kafircorn (Sorghum vulgare var. caffrorum); Atriplex 
canescens (C. N. Ainslie); Chenopodium sp.; sugar beet (Beta vulgaris). 

Remarks.—This species, approaching in size M. angularis, guttu- 
lata, debilis, inornata, and grisea, the largest species of the genus, is 
at once differentiated from them by its finer and shallower punctation 
and its slenderer antennae. In its convexity and comparative lack of 
pronotal and elytral depressions it is similar to debilis. The head in 
this species appears unusually broad in relation to the prothorax, 
which is not much wider, in contrast to such species as M. angularis, 
in which the prothorax is much wider than the head. The aedeagus 
is unlike that of any other species of the genus, being short, broad, 
and with a broad, rounded tip. 

A series of specimens from Salt Lake, Utah, is considerably smaller 
and darker but otherwise not distinguishable from the usually large 
and entirely pale Arizona and New Mexico specimens. There is a 
series from Sprekels, Calif., that has much denser elytral pubescence, 
which entirely conceals the punctation below. In these the aedeagus, 
while of similar shape, is even broader. It is not clear whether these 
California specimens represent a geographic race or subspecies of 
elegans or possibly a distinct species. Specimens from Adrian, Oreg. 
(on the border between Idaho and Oregon), Idaho, and Montana do 
not differ from the Arizona and New Mexico ones. 


MONOXIA PUBERULA, new species 


PuaTe 19, Ficure 14 


Medium sized (about 3.5 mm.), slender, not depressed, with a 
narrow prothorax, pale yellow-brown with few pale reddish-brown 
markings, and with rather finely punctate and somewhat shining 
elytra covered with short, inconspicuous pubescence. Head with pale 
lower front, the color gradually deepening over the occiput; labrum 
and median vertical line darker. Punctation shallow and obscured 
by pubescence. Antennae with paler basal joints. Prothorax dis- 
tinctly less than twice as broad as long, with arcuate, sometimes 
angulate, sides and a small tooth at the basal angle; disk not greatly 
depressed, often with only a slight median channel and not marked 
lateral depressions; densely but shallowly punctate with short, in- 
conspicuous pubescence; sometimes entirely pale, sometimes with 
reddish-brown Y-shaped median mark and two lateral spots. Elytra 
elongate, not depressed, with a short intrahumeral sulcus, densely and 
shallowly punctate, and with short, fine, not at all conspicuous 
pubescence; surface somewhat shining, sometimes entirely pale, or 
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with faint reddish-brown humeral spot and traces of subsutural vitta. 
and lateral spots, seldom with heavy black markings. Body beneath 
and legs pale, metasternum occasionally a little darkened; finely 
pubescent. Length, 3.5 to 4 mm.; width, 1.5 to 1.8 mm. 

Type, male, and 44 paratypes, U. S. N. M. No. 44024, collected by 
D. K. Duncan, July 1931. Paratypes also in collections of Museum. 
of Comparative Zoology, Illinois State Natural History Survey, 
Kansas University, California Academy of Sciences, Colorado Agri- 
cultural College, F.S. Carr, D. K. Duncan, C. A. Frost, H. R. Brisley, 
M. H. Hatch, and Ralph Hopping. 

Type locality.—Wheatfields, near Globe, Ariz. 

Distribution —Texas (Marathon, Marfa); Arizona (Bowie, Bright 
Angel, Chiricahua Mountains, Globe, Skull Valley); New Mexico: 
(Alamogordo, Sacramento Mountains) ; California (Mountain Spring) ;. 
Colorado (Boulder, La Junta, White Rocks, Boulder County); Utah. 
(Salt Lake); Alberta (Medicine Hat). 

Food plants.—Gutierrezia sarothrae (H. R. Brisley), Gutierrezia sp. 
(F. S. Carr); Lepidium alyssoides (J. D. Mitchell and R. A. Cushman,. 
at Marfa, Tex.). 

Remarks.—This slender, pale, medium-sized species, evidently 
abundant in western Texas, Arizona, and New Mexico and extending 
north to Alberta, is distinctive in being one of the least pubescent of 
the genus. F.S. Carr wrote that when alive the beetles are a ‘“‘beau- 
tiful translucent light yellow.’ The elytral punctation, although 
dense, is shallow and fine, and the pubescence is very short and in- 
conspicuous, so that the elytra appear smoother and more shining 
than in the other species. Of about the same size as M. consputa, 
it is not so distinctly punctate a species and is slenderer, with a 
narrower prothorax, and is not depressed. A specimen of puberula 
is in the LeConte collection in the series under debilis. It has been 
reported from both Arizona and Alberta as feeding on species of 
Gutierrezia. 


MONOXIA SCHIZONYCHA, new species 
PLATE 19, Ficure 16 


Medium sized (about 4 mm.), slender, pale yellow-brown, usually 
with darker reddish-brown humeral spot and traces of subsutural 
vitta, occasionally heavily marked with spots and lateral infuscation; 
elytra rather coarsely and deeply punctate and with short, fine pubes- 
cence; claws in both sexes toothed. Head with paler lower front, 
gradually deepening in color to darker yellow on occiput; labrum 
and median line dark; punctation dense, pubescence dense and 
appressed. Antennae paler at base. Prothorax scarcely twice as 
broad as long, with rounded sides and small basal tooth ; punctation 
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dense, shallow, and obscured by the short, dense pubescence; disk 
depressed in middle and at sides; usually entirely pale but sometimes 
with a reddish-brown M-shaped marking. Elytra with a long intra- 
humeral sulcus extending well down the elytra; punctation moderately 
coarse, dense, and deep, and not obscured by the short, pale and not 
very dense pubescence; elytra sometimes entirely pale or with traces 
of the typical interrupted subsutural vittae, often with other scattered 
pale brown spots, and occasionally heavily marked. Body beneath 
and legs usually pale, densely pubescent. Claws in both sexes toothed. 
Length, 3.6 to 4 mm.; width, 1.6 to 1.8 mm. 

Type, female, and 4 paratypes (2 males and 2 females), U.S. N. M. 
No. 44023, collected by R. C. Shannon. 

Type locakity.— Ritzville, Wash. 

Distribution —Washington (Ritzville); Oregon (La Grande, Echo, 
Crater Lake Park, Silver Lake, Klamath County); California (Facht, 
Lassen County); Idaho (Stanley, Atlanta); Colorado (Logan County). 

Food plants —Sugar beet (E. S. G. Titus); Chrysothamnus (EK. A. 
Scullen). 

Remarks.—Although this species is unquestionably closely related 
to others of the genus, it differs from most of them by having the 
claws of both sexes toothed. The only other species of the genus hav- 
ing this peculiarity are three belonging to the sordida group. M. 
schizonycha is not related to this group but closely resembles consputa. 
It is a little slenderer and the punctation is a little deeper and coarser 
than in consputa, and the elytral depressions not so pronounced. 
The punctation is not so shallow and nearly obsolete as in puberula 
but distinct, and the elytral pubescence is a little longer. 


MONOXIA OBESULA, new species 
Puate 19, Ficure 12 


Small (about 3 mm.), robust, covered with dense pubescence, the 
prothorax and elytra not depressed, pale yellow with few elytral 
markings, metasternum usually dark; elytra distinctly punctate. 
Head pale, deeper in coloring on the occiput, labrum and median line 
dark; pubescence dense, hiding punctation. Antennae with slightly 
darker outer joints. Prothorax considerably less than twice as broad 
as long, the sides arcuate and with a distinct basal tooth; disk little 
depressed in middle or on sides; usually entirely pale and covered with 
dense pubescence hiding the punctation. Elytra broadly oblong, 
convex, with slight intrahumeral sulcus; punctation dense, shallow 
and partially concealed by the fine pale pubescence; elytra sometimes 
entirely pale, usually with small spots forming traces of a subsutural 
vitta, and often other spots scattered on the sides. Body beneath 
densely pubescent; mesosternum and metasternum dark, sometimes. 
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the first two or three abdominal segments also dark; legs pale. Length, 
3 to 3.4 mm.; width, 1.4 to 1.8 mm. 

Type, male, and 6 paratypes (4 males, 2 females), U. S. N. M. No. 
44025, collected by D. K. McMillan, May 12, 1909. 

Type locality Kingsville, Tex. 

Distribution —Texas (Corpus Christi, Brownsville, Beeville, Kings- 
ville). 

Food plant.—Chenopodium sp. (McMillan). 

Remarks.—This small, convex, broadly oblong, and densely pu- 
bescent species is not easily confused with the other small species, 
which are all slenderer and usually more depressed. It is similar to 
the following species, M/. pallida, and may possibly be an eastern 
variety, although the punctation is finer and the aedeagus considerably 
longer. 

MONOXIA PALLIDA, new species 


Puate 19, Figure 11 


Medium sized (about 3.5 mm.), robust, prothorax and elytra little 
depressed, covered with rather long, pale pubescence, elytra densely 
and rather coarsely punctate; pale yellow, usually with few elytral 
spots, metasternum dark. Head pale with a dark median streak and 
dark labrum; the pale pubescence covering punctation on occiput. 
Antennae pale. Prothorax not twice as wide as long, with arcuate 
sides and small basal tooth, little depressed; the coarse, dense punc- 
tation nearly concealed by the closely appressed pubescence; usually 
entirely pale, but sometimes with pale reddish-brown irregular 
markings. Elytra broadly oblong, convex, with a short intrahumeral 
sulcus, rather coarsely and densely punctate and covered with dense, 
pale, sometimes erectish pubescence; usually with few small markings. 
Body beneath finely pubescent, pale, with the metasternum and 
sometimes the first abdominal segments dark. Legs pale. Length, 
3.2 to 3.8 mm.; width, 1.5 to 1.8 mm. 

Type, male, and 52 paratypes, U.S. N. M. No. 44026, collection of 
H. Soltau. 

Type locality —Florence, Colo. 

Distribution.—Colorado (Denver, Florence, Fort Collins, Grand Junc- 
tion, Hotchkiss, La Veta, Rocky Ford); Idaho (Blackfoot, Parma). 

Food plants.—Sugar beet (E. G. S. Titus, H. O. Marsh); Chenopodi- 
um sp. (H. Lanchester). 

Remarks.—M. pallida so closely resembles M. obesula that I have 
hesitated in describing it as specifically distinct. In general, the 
specimens are a little larger, the elytral punctation coarser, and the 
pubescence not so fine. The aedeagus, while similar, is much shorter. 
M. obesula is known only from along the coast of southeastern Texas, 
and pallida has been collected only in Colorado and Idaho. Possibly 
specimens from intermediate stations may reveal a gradation between 
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these two very similar although geographically widely separated 
colonies. The food plant of both is Chenopodium. 


MONOXIA MINUTA, new species 
Puate 19, Figure 10 


Small (2.3 to 3 mm.), slender, oblong, prothorax barely twice as 
broad as long, the sides angulate, disk impressed in the middle and on 
the sides; elytra finely but distinctly punctate; pubescence moder- 
ately dense; color varying from pale yellow with no markings to thickly 
speckled with black, but even in the pale specimens the under sur- 
face more or less darkened. Head variable in color, sometimes entirely 
pale, sometimes thickly speckled; punctation on occiput nearly con- 
cealed by fine pubescence. Antennae pale in pale specimens, with 
darkened edges in dark ones. Prothorax scarcely twice as broad 
as long, with sides angulate and with distinct basal tooth; disk 
impressed in the middle and on the sides; punctation hidden by dense 
pale pubescence; usually entirely pale, sometimes with faint mark- 
ings. Elytra narrowly oblong, somewhat depressed, with a long, 
shallow intrahumeral sulcus; punctation dense, fine but distinct; 
pubescence moderately dense; color varying from entirely pale yellow 
to thickly speckled with black. Body beneath covered with fine pubes- 
cence; metasternum, at least, and often entire under surface dark; 
legs pale or speckled. Length, 2.3 to 3 mm.; width, 1.2 to 1.4 mm. 

Type, male, and 4 paratypes (3 males, 1 female), U. S. N. M. No. 
44027, collected by H. K. Morrison. Three paratypes in Museum 
of Comparative Zoology, Bowditch collection, Cambridge. 

Type locality Arizona (No. Sonora, Mexico’’). 

Remarks.—This is one of the smaller species of Monozia and is 
distinguished by its slender, oblong shape, its angulate prothorax, 
distinctly punctate elytra, and long curved aedeagus that has a broad 
flattened tip, the dorsal opening on which is situated at some dis- 
tance from the tip. It differs from the sordida group in having a 
narrower prothorax and in being more distinctly and yet not coarsely 
punctate. Like M. obesula, its aedeagus is long and flattened at the 
tip, but the tip is broader. It is a narrower species than obesula, 
and the sides of the prothorax are more angulate and the disk more 
depressed. 

There are several forms very closely related to this species. Pos- 
sibly M. minuta is a representative of another group like that to 
which consputa, angularis, and sordida belong, which may be still 
actively evolving. A series of specimens from Salt Lake, Utah, and 
one from Challis, Idaho, are unusually small, a little more coarsely 
punctate, and although the aedeagus is similar the dorsal opening 
is situated nearer the tip. Still other series from Flagstaff, Williams, 
Bright Angel, and Ashfork, Ariz., are slightly larger and more coarsely 
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punctate, but in their case the opening on the aedeagus appears to 
be situated still farther from the tip. A small series from Los Angeles, 
Calif., appears to be a little more coarsely punctate than the typical 
ones, and the aedeagus is a little wider. 


MONOXIA APICALIS, new species 
PuaTeE 18, Ficure 5 


Small (about 3 mm.), in shape and markings similar to darkly 
marked specimens of M. sordida, but less densely pubescent, with the 
punctation distinctly visible, the elytra even somewhat shining; 
claws of both sexes toothed. Head densely punctate and lightly 
pubescent, with the median line impressed and a slight callosity on 
either side of the vertex near eye; a dark occipital spot sometimes 
extending down front to below eyes; front usually pale and labrum 
dark. Antennae pale, often with darker outer jomts. Prothorax 
fully twice as wide as long, with the sides slightly rounded and with 
a small tooth at the basal angle; disk widely depressed at sides and 
in the middle; the pubescence partly concealing the rather dense 
punctation; usually pale with dark median and lateral spots, these 
often coalescing. Elytra somewhat depressed, with an intrahumeral 
depression that extends downward and inward about one-third the 
length of the elytra; densely and distinctly punctate, the pubescence 
moderately long but not at all obscuring the punctation; heavy dark 
markings usually predominating over the pale, the pattern similar 
to darkly marked specimens of M. sordida, with the apex pale. Body 
beneath shining, sparsely pubescent, more or less darkened; legs usu- 
ally pale, with a dark ring about middle of femora and tibiae; claws 
of both sexes toothed. Length, 3 to 3.5 mm.; width, 1.4 to 1.7 mm. 

Type, male, and 3 paratypes, U. S. N. M. No. 44029, collected by 
H. K. Morrison; 8 paratypes in collection of the Museum of Com- 
parative Zoology, Bowditch collection, Cambridge. 

Type locality Arizona (‘“No. Sonora, Mexico’’). 

Distribution—Arizona (Higley, Galiuro Mountain), California 
(Palm Springs). 

Remarks.—Jacoby ” figured this species in the Biologia Centrali- 
Americana as M. guttulata LeConte. It is a much smaller species 
than guttulata and belongs to a different group, being closely related 
to M. sordida. It has a similarly shaped short, wide prothorax, and 
the claws are toothed in both sexes, as in sordida. The abdomen of 
the male, however, is more distinctly truncate than in most specimens 
of sordida. It is also distinguished from sordida by having less 
pubescent elytra, which are somewhat shining and the punctation 
of which is coarser and distinctly visible. The prothorax also appears 


11 Biologia Centrali-Americana, vol. 6, pt. 1, p. 497, pl. 27, fig. 25, 1887. 
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a little shorter. Unlike most species of Monozia, apicalis is uni- 
formly darkly marked in all the specimens examined, the apex of the 
elytra being always pale. The elytral pattern resembles that of 
heavily marked specimens of sordida. The aedeagus has a slenderer 
and more finely pointed tip than that of sordida. 


MONOXIA BRISLEYI, new species 


PuaTE 18, Fiaure 4. 


Small (about 3 mm.), similar in shape to M. sordida, with a short, 
broad prothorax and with the claws toothed in both sexes, but differing 
from sordida in being more lightly pubescent; all the specimens ex- 
amined much paler than apicalis; the aedeagus longer and slenderer 
than in either sordida or apicalis. Head with a small callosity on 
either side of vertex near the eye, the median line impressed; pubes- 
cense dense and covering punctation on occiput; color pale, deepening 
on occiput, labrum sometimes darker brown. Antennae pale with 
outer joints a little darker. Prothorax approximately twice as wide 
as long, with slightly angulate sides and small basal tooth; disk de- 
pressed on sides and in middle; densely and shallowly punctate, the 
punctation not entirely concealed by the fine pubescence; color pale, 
sometimes with a darker median area. Elytra with well-marked 
humeri and long incurving intrahumeral depression; finely and 
densely punctate and finely pubescent; color either entirely pale or 
with small brown spots, more or less serially arranged. Body beneath 
either entirely pale or with the metasternum and first abdominal seg- 
ments darker, finely pubescent; legs pale with a dark ring about the 
middle of the femora and tibiae. Claws in both sexes toothed. 
Length 2.8 to 3.4 mm.; width 1.3 to 1.5 mm. 

Type and 6 paratypes, U.S. N. M. No. 44030, collected by H. F. 
Wickham, August 10; 3 paratypes in the Museum of Comparative 
Zoology, Bowditch collection, Cambridge. 

Type locality — Lancaster, Calif. 

Distribution —Arizona, Utah, California (Inyo Mountains, Lan- 
caster, Palmdale). 

Food plant—Reared from Chenopodium album (H. R. Brisley). 

Remarks.—This tiny species, closely related to sordida and apicalis, 
differs from both by having a longer and slenderer aedeagus. It is 
not so densely pubescent as sordida and is paler than apicalis, often 
being without any dark elytral markings. The punctation of the 
elytra is finer and less conspicuous than in apicalis, and the elytra are 
not at all shining as they are in apicalis. The abdomen of the male 
is not so deflexed as in the majority of the species. M. brisleyi is 
named after H. R. Brisley, who reared it from Chenopodium album 
and set it aside as a new species. A. T. McClay has collected it in 
numbers in the Mojave Desert on a wild desert plant. 
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1, M. elegans, new species, Deming, N. Mex.; 2, M. anqularis (LeConte), type, genitalia from Oregon speci- 
men; 3, M. batisii Blatchley, Dunedin, Fla.; 4, M. brisleyi, new species, Lancaster, Calif.; 5, M. apicalis; 
new species, Arizona; 6, M. sordida (LeConte), type, genitalia from Tempe, Ariz., specimen; 7, M. 
debilis (LeConte) type, genitalia from Flagstaff, Ariz., specimen; 8, M. debilis (type of obtusa, LeConte); 
9, M. inornata, new species, second specimen under obtusa in LeConte collection, genitalia from Gove 
County, Kan., specimen. 
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10, Mf. minuia, new species, Arizona; 11, M. pallida, new species, Florence, Colo.; 12, M. obesula, new species, 
Corpus Christi, Tex.; 13, MM. guttulata (LeConte,) type, genitalia from Ross, Calif., specimen; 14, AZ. 
puberula, new species, Globe, Ariz.; 15, M. grisea, new species, Bozeman, Mont.; 16, M. schizonycha, 
new species, La Grande, Oreg.; 17, M. beebei Blake, type, Santa Inez Island, Baja California; 18, AZ. 
consputa (LeConte), type, genitalia from Mount Tamalpais, Calif., specimen. 
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OBSERVATIONS ON THE BIRDS OF NORTHERN 
VENEZUELA 


By ALEXANDER WETMORE 


Aw extended journey in the southern republics of South America 
several years ago aroused a wish to know something in life of the 
birds of the northern section of that great continent, a desire that was 
finally gratified in the latter part of 1937 when arrangement was 
made for field work in Venezuela. In brief, in this second journey 
work began at the seacoast 50 miles west of La Guaira, was extended 
inland to the higher levels of the Cordillera de la Costa at Rancho 
Grande, and, with brief observations at Maracay in the valley of 
Aragua, was concluded with a stay at El Sombrero in the northern 
Orinoco Valley 80 miles due south of the capital city of Caracas. 
The studies thus included a transit through the arid tropical zone 
of the north coast, the subtropical rain forests of the coast range, the 
open valley of Aragua, and the northern section of the llanos down 
to that point where the blanket of thorny scrub that extends south- 
ward from the hills on the northern boundary of that great level plain 
begins to open out in the vast savannas that reach toward the Rio 
Orinoco. 

The collections from the region included in the Parque Nacionél 
serve as a link to join work done by earlier investigators in the 
region of the Cumbre de Valencia and Puerto Cabello in Estado 
Carabobo, and in the vicinity of Caracas. The region between Ortiz 
and El Sembrero is one that has been known to ornithologists only 
casually. 
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At 7 o’clock on the morning of October 16, 1937, the S. 8. Stuyvesant 
of the Royal Netherlands Steamship Co. came slowly in to the 
crowded dock at the port of La Guaira, Venezuela, where with the 
assistance of Louis B. Mazzeo, American vice-consul, free entry for 
my equipment for scientific work was soon arranged. Shortly after 
11 I was on the way to Caracas by auto up the winding road that 
leads across the steep, dry, stony slopes of the coastal mountain range, 
partly covered with low, thorny scrub, and partly bare except for 
clumps of grassy vegetation. Near the summit, where the clouds 
hung low, the land is productive and vegetation more abundant. 

Through the friendly cooperation of the American Minister, the 
Honorable Meredith Nicholson, and the gracious assistance of Dr. E. 
Gil Borges, Ministro de Relaciones Exteriores of Venezuela, neces- 
sary permissions for travel and for the collection of specimens were 
quickly arranged. The Minister of the Departmento de Agricultura 
y Cria, Sefior H. Parra Pérez, and the Director de Tierras Baldias, 
Bosques y Aguas, Sefior Miguel Parra Sanoja of the same department, 
were interested in my proposed studies and afforded the fullest co- 
operation. I had also the friendly assistance of Dr. Henri Pittier, 
the veteran botanist, long a friend and correspondent of the Smith- 
sonian Institution. While these arrangements were going forward 
I had opportunity to visit the bird market in Caracas, the Museum 
Bolivar, where I saw the sundial said to have been made by Humboldt, 
and many other historical objects of interest, and to become familiar 
with the city. 

On October 20 I moved to Maracay where field work began the 
following day, when Ventura Barnés, Jr., took me to an old estate 
at La Providencia, 10 kilometers east of Maracay. Here I worked 
through an area of level land divided between small, open fields and 
woodland in which much of the undergrowth had been cleared. Be- 
yond lay rolling hills grown with grass, with thick scrub filling the 
valleys. My first birds were obtained in this area. 

On October 22, Dr. Pittier, strong and active at the age of 80, took 
me into the great Parque Naciondl, recently established by the 
Venezuelan Government as a wildlife reserve under the Department 
of Agriculture. It was my privilege here to make a preliminary survey 
of the birdlife of this vast area where few observations had been 
made before, with highly interesting results that are detailed in the 
pages that follow. 

A paved auto road extends through the park from the southern 
border at Guamitas, 14 kilometers northwest of Maracay, over the 
mountain range of the Cordillera de la Costa, down through broken 
foothills and across the lowlands on the north to the sea, with a 
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branch toward the west to Turiamo. On the way over we stopped 
briefly near Los Riitos to examine the beautiful rain forest and then 
continued to Ocumare de la Costa, where I was established near 
the beach at Independencia in an airy, comfortable little house be- 
longing to the park administration. The small bay of Ocumare, 
about 2 miles across, is bounded by rocky headlands extending on 
either side into the sea. A rush-grown lagoon or cienaga lay back of 
the house in a level, open playa, indicating a former greater extent 
for the lake. This led to steep, rocky hills grown with great cacti 
and thorny scrub, while in the background was the sprawling village 
shaded with coconut palms, with the distant mountains beyond. 
This was typical arid tropical zone. 

Farther inland, along the Rio Ocumare, the climate seemed more 
humid, and the tree growth was heavier and more verdant. Here were 
extensive plantations of cacao and a few rubber trees with tall shade 
trees overhead. 

On October 23 in company with Dr. Pittier I collected along the 
Rio Ocumare at La Trilla at about 250 feet elevation in the foothills, 
10 kilometers south of the village of Ocumare de la Costa. Here were 
small brush-grown pastures, small plantations along the river, and 
brush-grown hill slopes above. On October 24 and 31 Mr. and Mrs. 
Ventura Barnés, who had come over for these week ends, took me to 
the winding valley of the Rio Cumboto toward Turiamo, where we 
climbed to an elevation of 700 feet. The valley was given over to 
cacao plantations, with partly open slopes above on which grew a 
gallery forest that in places tended to become very dense. 

For the rest of the time I worked near Independencia, about the 
lagoon, back into the hills on either side, and on the west crossed over a 
high, narrow ridge into the wooded valley behind the uninhabited 
Playa de Maya. Inland the sun was extremely hot, but at my house 
on the beach there was always a cooling breeze. 

On the evening of October 31 I returned to Maracay, and remained 
the following day, having opportunity to visit the zoological gardens 
at Las Delicias, 6 kilometers from town, and the shores of Lake 
Valencia. That evening I returned to the mountains, where through 
the kindness of Sefior Tacito A. Martinez I was established in the 
country house called Quinta Rancho Chico, built on a mountain 
shoulder on the southern slope at an elevation of 3,320 feet, less than 
half a mile from the hotel under construction at Rancho Grande, also 
on the south slope but nearer the crest. The highest point on the pass 
through which the road passes is known as El Portachuelo, where the 
elevation is 3,540 feet. Slopes were steep, so that in my work I 
climbed either up or down, sometimes laboriously because of wet and 
slippery ground. Seldom did I find an extensive space of level trail. 
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The mountain slopes above 3,000 feet on the south and above 2,000 feet 
on the north were covered with a magnificent rain forest that extended 
over all the higher region. In many places huge trees rose from 
buttressed roots to heights of 150 feet or more, and everywhere the 
growth was dense. Tree trunks were wound with climbing figs and 
other vines, masses of parasitic plants covered their limbs, and from 
their higher branches long, slender lianas hung like ropes, sometimes 
extending down for 50 to 75 feet without leaf or branch to break their 
straight, symmetrical lines. Below these the undergrowth was dense, 
forming heavy shade. On the mountain slopes a small palm with the 
trunk set closely with long, black, needle-sharp spines was something 
to be avoided with care. On the higher pitches were masses of a 
climbing bamboo. Only along the roadway were there small clearings. 

It rained daily in the afternoon, and for much of each day clouds of 
mist swept across the mountains so that the undergrowth was always 
saturated with water. 

Trails in this forest were few, and in general I worked along the 
ridges in going into the higher levels. One of the best localities for 
birds lay along an old trail leading along the crest of the ridge to the west 
from El Portachuelo. Here the air currents were such that there was 
greater freedom from fog than elsewhere nearby, so that birds seemed 
to come up the slopes from either side and to congregate along the 
ridge. This trail ascended to about 3,700 feet elevation. It was not 
particularly difficult to go to the same altitude or a little higher on the 
slopes above the house, and on November 8 I climbed up the Cumbre 
de Rancho Grande to the summit of the lower of the two peaks of this 
range at 4,500 feet elevation. Above 3,700 feet the land rose less 
steeply and the undergrowth was more open, so that it was possible to 
see about. Here I found an old trail, formerly used in crossing the 
mountain to Ocumare de la Costa, but now abandoned, leading across 
the ridges. A small, creeping bamboo, also found lower down, at 
4,000 feet, gave some trouble. I had expected to climb the higher 
peak, but by the time I had reached the ridge leading to it the clouds 
swept over the mountain, so that there was no point in going farther, 
as there was no view and birds could not be found. 

In the deep shadows of the undergrowth of this forest it was always 
wet and birds were frequently difficult to see. A number of small 
species ranged through the forest in little flocks, so that sometimes I 
would travel for some distance without seeing the flutter of a wing, and 
then the branches all around would be alive with quickly moving 
forms of a dozen species of birds. Other kinds were solitary and 
ranged in pairs or alone. In working here I had always a man with 
me to retrieve my specimens, and when a bird fell I had to watch 
carefully until he had laboriously reached the spot, as otherwise the 
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specimen would certainly have been lost. Daily I heard strange 
birds, often close at hand, that I could not identify, and daily novel 
species that I had not seen before came to hand. 

The air in these mountains was cool and pleasant, and rushing 
streams furnished an abundance of pure water, uncontaminated, as 
there were no human inhabitants in the forest above. Morning and 
evening I had wonderful views of Lake Valencia and the broad valley 
of Aragua, and at other times I never tired of locking out as I worked 
during the afternoon with specimens or with notes to watch the swift, 
soundless drift of fog across the slopes. Rain, which fell daily, came 
mainly in the afternoon or at night and so did not interfere with 
morning field work. On one or two days when fog covered the 
mountains and birds could not be found I descended to 3,000 feet on 
the north toward Guamitas to the open slopes below the forest. I 
worked down also to 2,500 feet below Los Riitos on the north. 

On the evening of November 10 I returned to Maracay, and on 
November 11 I collected again in the area of little fields and partly 
cut-over woodland at La Providencia. The sun seemed almost oppres- 
sively hot after the work of the last few days in the cool, shaded 
forests of the mountains, and mosquitoes were very bad. Birds 
abounded, and I marveled at their number as well as at their almost 
bewildering variety. 

At dawn on November 12 Ventura Barnés and I left Maracay by 
auto for the northern llanos. Near Turmero we turned south, 
passed an extensive swamp near Cagua, and then crossed through a 
low pass to San Juan de los Morros, the latter being two high points 
of stone of picturesque form. <A huge statue of San Juan, 60 or 70 
feet tall, recently erected, dominated the flat-topped village. 

From this point the hills became lower and the valleys broader, 
with the land everywhere covered with low thorn scrub. We stopped 
to collect at points north and south of Parapara. Beyond Ortiz the 
hills disappeared and the land was level except for slight undulations. 
The thorn scrub here was dense and in places rose to the dimension 
of trees. By noon the heat was intense, and we stopped for a time at 
a farm called Hato Paya, 28 kilometers north of El Sombrerc, to 
prepare the birds we had secured, before they spoiled. The elevation 
here was 400 feet above the sea. Our host had not seen motion 
pictures as yet, but had heard aradio. There was much complaint of 
malaria. 

At nightfall we reached the town of El Sombrero, where we located 
in a small hotel, and the following day collected at a point 12 miles to 
the south. Barnés then returned to Maracay. 

El] Sombrero is a town of a few hundred people at an altitude of 
400 feet on the Rio Guarico, which here runs beneath a low bluff, the 
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town and the region north of it called La Meseta being elevated about 
40 feet above the surrounding plain. El Sombrero is at the point 
where open savannas appear, there being one of some extent on the 
Meseta near town and others to the south. The Great Banco de la 
Sabana begins below Calabozo. In these savannas the soil is stony 
and poor, the vegetation mainly clumps of grass, and the earth is 
visible everywhere. The prairies are surrounded by dense thorn 
scrub and are dotted with occasional bushes. Along the edge of the 
Meseta are small lagoons, about which several species of trees grew to 
good height. 

The Rio Guarico here is a shallow, muddy stream running swiftly, 
50 to 60 yards wide, with many winding sloughs leading back into its 
flood plain. These were bordered with bushes, and in places there 
were heavy stands of low trees or thickets with scattered larger trees 
among them. The ground was open beneath because of floods. 
Where the land was higher some of it was farmed, but most of the 
area was used only for grazing. Heavy, driving rains came during my 
stay here but fell in afternoon or at night, the mornings being clear. 

On November 21 I returned to Maracay, stopping en route briefly 
to collect in the thickets and woods along a little stream at Hato Paya. 
The following day was given to packing, and on the morning of 
November 23 I returned to Caracas. On November 24 I sailed north 
from La Guaira on the Grace Line steamer Caracas (of the old Red 
D Line). 

NORTH AMERICAN MIGRANTS 


To appreciate fully the intricate marvel of the great migrations 
that annually carry millions of our birds south and then bring them 
again to their northern homes one needs to see the arrival, movement, 
and departure of these familiar birds in the Tropics. Here well- 
known species stand out in bold relief among the scores of strangers 
with whom they mingle, and the fact of their long journeys, known 
in the abstract before, becomes concrete and definite. Never have 
I had this impressed on me more forcefully than during my observa- 
tions at Ocumare de la Costa, Venezuela, during the latter part of 
October 1937. 

Beyond the sandy beach in front of my veranda the blue waters 
of the Caribbean Sea reached to the north to distant Puerto Rico 
and Hispaniola, interrupted only by the nearby islands of Curacao, 
Bonaire, and Los Roques and a few scattered islets, all out of sight 
below my horizon. To the northeast lie the Lesser Antilles, and 
much farther to the northwest are Jamaica, and Cuba. 

The southward movement of migration was in full swing during 
the period of my observation, and daily birds of the North, familiar 
friends since boyhood, passed before me. Spotted and solitary sand- 
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pipers, greater and lesser yellowlegs, and western sandpipers fed 
about the lagoon, bobolinks called to me from the rushes, barn 
swallows circled about the kiosk (built for Gémez) where I ate my 
meals, and scores of blackpoll warblers fluttered through the trees 
and bushes. In my collecting I scanned birds indistinctly seen with 
field glasses to avoid shooting more of these migrant individuals 
than my studies required. Here daily I had self-evident fact that 
northern birds did winter in the Tropics, and I was literally forced 
to ponder on the irresistible urge that had carried them over the 
vast intervening distance and the mysterious force that had guided 
them to the shores of northern South America over routes that to 
those individuals hatched that year at least were wholly unknown. 

There was brought home to me also more definitely than ever 
before the tremendous loss of life that this journey entails. The 
wastage of modern human battlefields, though terrible beyond words, 
is as nothing in comparison. Here on this open shore small, feathered 
migrants often made a land fall in a state of evident exhaustion. 
Blackpoll warblers that travel south through the Eastern United 
States late in September with their bodies so cased in oily fat that 
the skin is fairly distended reached the Venezuelan coast with this 
reserve entirely exhausted and even the body muscles obviously thin 
and wasted. Often in early morning I found little groups of them 
feeding rather listlessly on the short herbage of the open flats where 
they hopped slowly about in search of food. Others ranged through 
weeds and bushes without caring at the moment to proceed farther 
inland to the more secure shelter of the forests. 

Some obviously had barely made a land fall after an exhausting 
sea journey, as in some of those that I handled the flight muscles 
that move the wings were reduced to thin bands through which the 
angular ridges of the breast bone projected. One yellow-billed 
cuckoo found freshly dead in the bushes back of the beach in early 
morning had evidently arrived too exhausted to survive, as little 
remained of its once strong muscles except flaccid bands over its 
bones. 

It was easy to visualize the hundreds and thousands that wan- 
dered over the water until they fell to drown, and the hundreds of 
others that arrived only to succumb to the strains imposed by the 
exhausting journey. 
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Family COLYMBIDAE 


COLYMBUS DOMINICUS SPECIOSUS (Lynch Arrib4lzaga) 


Podiceps speciosus Fnuix Lyncu Anripduzaca, La Ley, Buenos Aires, July 2, 
1877, p. 1 (Baradero, Buenos Aires, Argentina). 

A number of these small grebes lived in the lagoon at Independencia, 
below Ocumare de la Costa, where they were seen daily from October 
22 to 31. On October 29 I collected two males. They swam about 
on the open water when undisturbed, but at any alarm pattered off 
across the surface or dived to the cover of rushes. 

So far as I am aware smaller size and the absence of decorative 
plumes in the breeding plumage are the only definite criteria for using 
Poliocephalus Selby as a genus separate from Colymbus for the present 
species of grebe and its relatives. The distinction does not appear 
to me sufficient to sanction such procedure. 

A number of years ago I called attention to the description of 
Podiceps speciosus by Felix Lynch Arribélzaga in La Ley, a daily 
paper published in Buenos Aires, Argentina, for a short period under 
the editorship of Enrique Lynch Arribélzaga, indicating that this 
might become a valid name.! Recently Steullet and Deautier 2 
have used speciosus as a subspecific name, giving as its range western 
Keuador and Matto Grosso to Paraguay, Uruguay, and Argentina. 
Colymbus dominicus brachyrhynchus Chapman,? currently used for 
these grebes from South America, becomes a synonym, as the name 
speciosus apparently should apply to these grebes throughout the 
entire range in South America. The only specimen I have seen from 
Argentina, a male that I collected at Kilometer 182 in the Territory 
of Formosa, is paler than others from farther north, the difference in 
color apparently being due to the fact that it is an immature individual. 
Birds from Matto Grosso southward, including the type of brachy- 
rhynchus, have slightly longer wings than most of those from the north- 
ern part of the continent. There is, however, much variation, some 
of the northern birds being as large as the southern ones. With the 


material at hand it is not possible to work out two distinct groups on 
the basis of size. 


Family PELECANIDAE 
PELECANUS OCCIDENTALIS Linnacus: Brown Pelican 


Pelecanus occidentalis Linnakvs, Systema naturae, ed. 12, vol. 1, 1766, p. 215 
(Jamaica). 


My first view of the brown pelican came at La Guaira on October 


16 as our ship came into harbor, From October 22 to 31 they were 


1 Wetmore, A., U. S. Nat. Mus. Bull, 133, 1926, pp. 43-44, 
+ Cat. Sist. Aves Reptiblica Argentina, Obra Cincuentenario Mus. La Plata, vol. 1, pt. 1, 1935, p. 175. 


» Colymbus dominicus brachyrhynchus Chapman, Bull. Amer. Mus. N: at. Hist., vol. 12, December 23, 1898, 
P. 255 (Chapada, Matto Grosso, Brazii). 
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so common in the Ensenada de Ocumare that they were constantly 
in view from the house where I had my quarters. Birds in immature 
and adult plumage were observed, with some of the adults in winter 
and some in breeding dress. They seemed to roost on the rocky islet 
called El Morro opposite the eastern headland of the bay, and it ap- 
peared that there was a breeding colony there. One morning at dawn 
two pelicans came flying out from this island past the house to begin 
their fishing while it was still so dark that bats were circling over the 
beach. 

It is unfortunate that the short time available and preoccupation 
with other birds did not allow me to carry out my intention of col- 
lecting specimens of this pelican, since there is some question as to 
the form that occurs here. Dr. Robert Cushman Murphy ‘ refers a 
specimen from Cumand, Venezuela, to the northern race, P. 0. caro- 
linensis. Additional material should be examined to determine 
definitely which form breeds in this area, as there is possibility that 
the northern bird may reach Venezuela as a migrant or wanderer. 


Family SULIDAE 


SULA LEUCOGASTER LEUCOGASTER (Boddaert): Brown Booby 


Pelecanus Leucogaster Bopparrt, Table des planches enluminéez, 1783, p. 57 
(Cayenne). 
From October 23 to 31 a single bird was seen at intervals fishing 
with the brown pelicans in the Ensenada de Ocumare. 


Family FREGATIDAE 


FREGATA MAGNIFICENS ROTHSCHILDI Mathews: Caribbean Man-o’-war-bird 


Fregata minor rothschildi Maturws, The birds of Australia, vol. 4, 1915, p. 280 
(Aruba Island). 


In the Ensenada de Ocumare the man-o’-war-bird was as common 
as the brown pelican, so that it was seen daily from October 22 to 31. 
The birds roosted on the rocky islet of El Morro opposite the eastern 
headland bounding the bay and very probably nested there. On 
October 31 I saw one flying with the throat pouch enlarged, bright 
red in color, and evidently in mating stage. 

When schools of small fishes broke at the surface before the drive 
of submarine predators I saw the man-o’-war-birds sweeping down 
repeatedly to snatch at them with their bills, darting their heads 
into the crests of the waves as, supported by their broad wings, they 
poised or rose’ and fell. On other occasions they were observed 
pursuing royal terns carrying fish, in their common parasitic role of 
robber. 


‘Oceanic birds of South America, vol. 2, 1936, p. 808. 
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To me, though I have cited these notes under the name rothschildt, 
there is still uncertainty as to the distinctness of an eastern race of 
this bird in the Caribbean—Gulf of Mexico area as distinguished from 
the group found on the Gal&pagos Islands. 


Family ARDEIDAE 


BUTORIDES VIRESCENS VIRESCENS (Linnaeus): Eastern Green Heron 


Ardea virescens LINNABUS, Systema naturae, ed. 10, vol. 1, 1758, p. 144 (South 
Carolina). 


On October 29 I found two green herons in low bushes and trees 
standing in water in the lagoon behind the beach north of Ocumare 
de la Costa and collected a female. The birds were shy, and the one 
secured was obtained with difficulty. 

The specimen is evidently a bird of the year as it has the sides of 
the neck duller, less rufescent than in adults, agreeing in this with 
immature individuals. The wing measures 179 mm. It is assumed 
to be a migrant, from the date at which it was obtained, and is ap- 
parently the first record of this race for Venezuela. Todd and 
Carriker ® report B. v. virescens from the coastal area of the Santa 
Marta region, Colombia, in October and December. 


BUTORIDES STRIATUS STRIATUS (Linnaeus) 
Ardea striata LinnaEvs, Systema naturae, ed. 12, 1766, p. 238 (Surinam). 


At El Sombrero two herons of this group (with gray necks) were 
seen along the Rio Guarico on November 20. Their allocation to 
the typical subspecies is based on supposition, since specimens were 
not taken. 


FLORIDA CAERULEA CAERULESCENS (Latham) 
Ardea caerulescens LatHam, Index ornithilogicus, vol. 2, 1790, p. 690 (Cayenne). 


Recorded daily at the lagoon near the beach at Ocumare de la 
Costa from October 22 to 31, and seen near El] Sombrero on November 
14 and 20. 


LEUCOPHOYX THULA THULA (Molina): Snowy Heron 
Ardea Thula Mozina, Saggio sulla storia naturale del Chili, 1782, p. 235 (Chile). 


Single individuals were observed about the lagoon near the beach 
below Ocumare de la Costa on October 28 to 31, at La Providencia 
near Maracay on November 11, and near El Sombrero about small 
lagoons and along the Rio Guarico November 18 to 20. 


* Ann. Carnegie Mus., vol. 14, 1922, p. 135. 
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TIGRISOMA LINEATUM LINEATUM (Boddaert) 


Ardea lineata BoppaErt, Table des planches enluminéez, 1783, p. 52 (Cayenne). 


Near a small slough leading into the Rio Guarico below El Sombrero 
on November 20 I watched a tiger bittern for some time as it rested 
quietly in the open branches of a low shrub. 


Family THRESKIORNITHIDAE 
GUARA ALBA (Linnaeus): White Ibis 


Scolopaz alba Linnanvs, Systema naturae, ed. 10, vol.1, 1758, p. 145 (South Caroe 
lina). 
At Independencia, below Ocumare de la Costa, an immature bird 
was seen daily in the lagoon from October 25 to 30. 


Family ANATIDAE 
QUERQUEDULA DISCORS (Linnaeus): Blue-winged Teal 


Anas discors LINNAEUS, Systema naturae, ed. 12, vol. 1, 1766, p. 205 (South Caros 
lina). 

From October 22 to 30 from 6 to 20 of these teals were seen daily on the 
lagoon at Independencia, below Ocumare de la Costa. No one hunted 
them and they were quite tame, paying little attention to my shooting at 
other birds except when I was working about the shores of the lagoon. 
On October 28 at sunrise while watching with 8-power binoculars a 
man-o’-war-bird far out at sea, I saw in the distance beyond it a bird 
flying low over the water coming from due north toward the land. 
Gradually its form became larger and larger in my vision until finally 
as it reached the beach and rose a little to cross over to the lagoon I 
identified it as a swiftly flying blue-winged teal. I realized then that 
I had actually seen a northern migrant as it made a landfall on the 
Venezuelan coast after its long flight across the Caribbean Sea. 


Family CATHARTIDAE 
CORAGYPS ATRATUS FOETENS (Lichtenstein) 


Cathartes foetens LicuTENSTEIN, Verzeichniss von ausgestopften Saugethieren und 
Voégeln, 1818, p. 30 (Paraguay). 

The black vulture, known ordinarily as the zamuro, was seen con- 
stantly in the air over the towns and cities and was widely distributed 
in the lowlands where it was seen daily. The humid forested section 
near Rancho Grande in the mountains was less to its liking, so that it 
appeared over the higher slopes only on exceptionally clear days. 
In the Ilanos it was especially common. At times a hundred or more 
were seen gathered in a close band on the ground about some dead 
animal. 
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CATHARTES AURA RUFICOLLIS Spix 


Cathartes ruficollis Srrx, Avium species novae.. . Braziliam, vol. 1, 1824, p. 2 
(interior of Bahia and Piauhy). 

The turkey vulture though less abundant than the black vulture 
was observed in all the localities visited. One was seen near La 
Guaira on October 16, and these birds were common at Ocumare de la 
Costa October 23 to 31. They were observed regularly in the moun- 
tains near Rancho Grande November 4 to10. In the northern Ilanos 
they were more common, so that many were noted near El Sombrero 
from November 13 to 21. 

From field observation of birds resting in the sun with outspread 
wings it seemed to me that the end of the wing was more rounded than 
in C. a. septentrionalis, the bird of the Hastern United States. In 
supsequent examination of specimens in museums this supposition 
seemingly is verified, as in three skins from Venezuela I found the 
length of the wing tip (i. e., the extension of the longest primary 
beyond the end of the longest secondary) to range from 85 to 106 mm., 
while the total length of the wing varied from 495 to 503 mm. In 
11 birds from the Eastern United States the wing tip varies from 97 to 
170 mm., 7 of this series measuring from 130 to 170 mm., the total 
wing length being 520 to 570mm. The matter should be checked with 
more specimens of ruficollis. 


Family ACCIPITRIDAE 


HARPAGUS BIDENTATUS BIDENTATUS (Latham) 


Falco bidentatus Latuam, Index ornithologicus, vol. 1, 1790, p. 38 (Cayenne). 

On November 6 in heavy forest along the trail at El Portachuelo 
above Rancho Grande my attention was attracted by the insistent 
chipping calls of a large hummer (Cyanolesbia kingti margarethae), 
and I looked up to see it scolding one of these hawks resting on an 
open limb a few feet above my head. The bird proved to be a female, 
very fat. In color this specimen is somewhat darker above than 
four skins in the National Museum from Demerara. It measures 
as follows: Wing 227, tail 145, culmen from cere 16.2, tarsus 44.8 
mm. The iris was orange-red; maxilla black, except for a dull- 
gray area extending across the posterior tooth and the base of the 


tomium behind; mandible dull gray; cere dull greenish; tarsus bright 
yellow; claws Filixale: 


HETEROSPIZIAS MERIDIONALIS MERIDIONALIS (Latham) 


Falco meridionalis Latuam, Index ornithologicus, vol. 1, 1790, p. 86 (Cayenne). 


One was seen near Ortiz on November 12, and from November 13 
to 21 one or two were recorded nearly every day near El Sombrero. 
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The call is a high-pitched scream, suggesting that of the red-tailed 
hawk (Buteo jamaicensis). 


BUTEO PLATYPTERUS PLATYPTERUS (Vieillot): Broad-winged Hawk 


Sparvius Platypterus Vir1LoT, Tableau encyclopedique et méthodique . . ., 
vol. 3, 1823, p. 1273 (Schuylkill River, Pa.). 

On the evening of November 5 at Rancho Grande I was told that 
there was a hawk resting in a tree nearby and walked out to shoot 
a female broadwing. This bird was thin and poor like other recently 
arrived migrants from the north. On November 6 I saw another, 
and on November 9 I killed another female in the lower garden at 
the house. 

BUTEO MAGNIROSTRIS MAGNIROSTRIS (Gmelin) 
Falco magnirostris GMELIN, Systema naturae, vol. 1, pt. 1, 1788, p. 282 (Cayenne). 


At Ocumare de la Costa this hawk was fairly common at the end 
of October, but none were seen in the rain forest area at Rancho 
Grande. Near Maracay several were seen on October 21, when a 
male was taken, and on November 11. Areas of open forest seem 
best suited to the needs of this species so that in the scrubs covering 
the northern Ilanos it was abundant. I secured a male near Para- 
para on November 12 and from November 13 to 21 saw several 
daily near El Sombrero. Usually they rested quietly on open branches 
and when I approached protested with shrill, squalling calls, finally 
flying off through the trees. 

As indicated by Peters® the group of hawks that has been called 
Rupornis is not separable generically from Buteo. As a group Buteo 
magnirostris differs from such ordinary Buteos of the New World as 
B. jamaicensis, B. lineatus, and B. platypterus in having the color 
pattern of the immature little different from that of the adult. But 
this can hardly be considered a generic character. 

The hawks of this type from northern Venezuela have been listed 
as Buteo magnirostris insidiatriz (Bangs and Penard), which differs 
from magnirostris in paler color particularly above, but if this race 
occurs in the Republic it must be in the coastal region of the north- 
western section. The two specimens secured at Maracay and Para- 
para are slightly darker above than magnirostris as represented by 
skins from British Guiana, and a male in the National Museum 
from Valle in the Mérida region is also dark, all being very distinct 
from the paler insidiatriz. 


HYPOMORPHNUS URUBITINGA URUBITINGA (Gmelin) 
Falco Urubitinga Gme in, Systema naturae, vol. 1, pt. 1, 1788, p. 265 (Brazil). 


Near Ocumare de la Costa from October 25 to 31 these hawks 
were seen occasionally resting on tall cacti or agave stalks on the dry 
* Check-list of birds of the world, vol. 1, 1931, p. 228, 
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hillsides above the lagoon. Others were observed near El Sombrero 
from November 17 to 20. Once a bird in partly adult plumage 
screamed shrilly at me from the branches of a low tree but did not 
fly as I approached, though finally I shot a small bird within 50 
yards of it, merely hopping and walking through the limbs to the 
farther side of the tree. 


GERANOSPIZA CAERULESCENS (Vieillot) 


Sparvius caerulescens ViniuLot, Nouv. Dict. Hist. Nat., vol. 10, 1817, p. 318 
(Cayenne). 

Near El Sombrero this hawk was fairly common. On November 
13, 12 miles south, as Ventura Barnés and I were examining some 
birds we had just shot in a dense growth of scrub, one alighted on a 
limb near us and was taken. This wasa male. Others were seen on 
November 15 and 18. 

While it has been proposed to consider all the forms of Geranospiza 
conspecific it appears to me that they should be separated into three 
distinct species as follows: 

GERANOSPIZA GRACILIS (Temminck): 


With buff to nearly white under tail coverts, and underparts barred 
narrowly with black and white. Two races gracilis and flexipes. 


GERANOSPIZA CAERULESCENS (Vieillot): 


Slate gray below, including the under tail coverts. When white 
bars are present these are narrow, separated by wide spaces of slaty 
gray. 

GERANOSPIZA NIGRA (Du Bus): 

Dark neutral gray to almost black below. White cross bars almost 
obsolete separated widely by the darker color. Three races, nigra, 
livens, and balzarensis. 


Family FALCONIDAE 
MICRASTUR RUFICOLLIS ZONOTHORAX (Cabanis) 


Climacocercus zonothorar CaBAnis, Journ. fiir Orn., 1865, p. 406 (Puerto Cabello, 
Venezuela). 

On November 9 at an elevation of 3,300 feet below Rancho Grande 
Theard a loud, squalling call coming from heavy woods near the high- 
way. After I had “squeaked” a time or two this beautiful hawk 
came flying to a branch in heavy shade where I shot it. Apparently 
this was a regular perch as the ground beneath was covered with 
droppings. The specimen is in the rufescent color phase and had 
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the maxilla, tip of the mandible, and the cere dull black; the bare 
skin about the eye and loral region, and the base of the mandible 
dull orange-yellow; tarsus and toes orange-yellow; claws black; and 
the iris rufous-brown, of the same shade as the back. On November 
10 I heard the barking calls of another in the woods above the house 
but could not find the bird. These small forest hawks seem rather 
inactive, probably because with food abundant and easily secured 
there is little reason for them to move about. 

The female taken has the following measurements: Wing 182, tail 
173, culmen from cere 15.8, tarsus 56.2 mm. 


MILVAGO CHIMACHIMA CORDATUS Bangs and Penard 


Milvago chimachima cordata Banas and PENARD, Bull. Mus. Comp. Zoél., vol. 62, 
1918, p. 35 (San Miguel Island, Pearl Islands, Bay of Panamé). 

Near Ocumare de la Costa these birds were seen October 24 and 
30, and at El Sombrero they were common from November 12 to 21. 
They perched familiarly on the backs of burros and on cattle, which 
ordinarily paid no attention to them. I saw the birds on occasion 
tearing at the sores made by parasitic fly larvae. As no specimens 
were taken identification is made on geographic grounds. 


POLYBORUS CHERIWAY CHERIWAY (Jacquin) 


Falco cheriway Jacquin, Beytraige zur Geschichte der Végel, 1784, p. 17, pl. 4 
(Aruba, and coast of Venezuela). 
The caracara was found in small numbers near Ocumare de la 
Costa, was fairly common near Maracay, and was observed daily 
at El Sombrero from November 13 to 21. 


FALCO FUSCO-COERULESCENS FUSCO-COERULESCENS Vieillot 


Falco fusco-coerulescens ViE1LLot, Nouv. Dict. Hist. Nat., vol. 11, 1817, p. 90 
(Paraguay). 

On November 13 Ventura Barnés and I found a beautiful pair of 
these falcons in a tree at the edge of a small savanna 12 miles south 
of El Sombrero. They rested quietly, facing the wind, while we 
walked up within easy shooting distance. On November 15 I saw 
two more pairs flying across open country on the Meseta. The male 
taken measures as follows: Wing 237, tail 157, culmen from cere 
15.0, tarsus 44.5 mm. 

The geographic races of this falcon are not clearly outlined at the 
present time in material that I have seen, which includes the speci- 
mens in the U. S. National Museum and the American Museum of 
Natural History. According to Swann’ there are four forms, of 
which three are found in South America—a very large one, pichinchae, 


? Monograph of the birds of prey, pt. 14, Dec. 1936, pp. 424-427. 
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in the northern Andes; a very small one, femoralis, in Venezuela and 
Brazil; and a larger one, fusco-coerulescens, in Argentina and Chile. 
In specimens that I have examined birds from Venezuela are slightly 
smaller than those from elsewhere, the wing in 5 males ranging from 
226 to 237 and in 5 females from 245 to 262.5 mm. From Matto 
Grosso 4 males measure 235 to 237 and 4 females 250 to 264 mm., 
and from Bolivia 1 female 249 mm. From Argentina, a male from 
the Territory of Formosa has the wing 239 mm., and a male from 
the Territory of Chaco is 243 and a female 269. One female from 
Salta is 251; from Tucuman 4 males measure 235 to 259 and 1 female 
269. Small birds extend down into Chubut as two males from Rio 
Chico and Valle del Lago Blanco have the wing 238 and 240 mm. 
These smaller birds extend thus through the type locality of Falco 
fusco-coerulescens Vieillot so that they must bear this name with 
Falco femoralis Temminck ® as a synonym. It seems quite certain 
that some of the larger birds that have been collected in northern 
South America are migrant F. f. septentrionalis from North America. 
Whether these migrants extend to the far south and so account for 
the larger individuals from Chile and Argentina remains to be estab- 
lished. From Buenos Aires J have seen one female that measures 
280, from Chile a female with the wing of 285 mm. 


FALCO SPARVERIUS ISABELLINUS Swainson 


Falco isabellinus Swainson, Animals in menageries, 1837, p. 281 (Demerara, 
British Guiana). 

On November 13, 1937, I collected a female 12 miles south of El 
Sombrero, as in company with another it rested in a tree near the 
road. On November 21 I observed two pairs 5 miles north of town 
and was interested to note that in one instance one bird was dis- 
tinctly white on the breast while the other was strongly rufescent. 
The two rested only 2 or 3 feet apart so that comparison was easy. 

The female taken is in the white-breasted phase, the gray of the 
crown being pale with a fair-sized patch of brown. It measures as 
follows: Wing 180, tail 118, culmen from cere 12.4, tarsus 33.7 mm. 
It seems to agree in characters best with the most eastern race of 
northern South America. 


Family PHASTANIDAE 
COLINUS CRISTATUS SONNINI (Temminck) 


Perdic Sonnint Temmincx, Histoire naturelle générale des pigeons et des galli- 
nacés, vol. 3, 1815, pp. 451, 737 (Cayenne). 


Quail are found about Maracay, but I did not encounter them 
until I came to El Sombrero. Here they were common in the scrub, 
particularly near open ground but were so secretive that they were 


§ Nouveau recueil de planches coloriées d’ oiseaux, 1822, pls. 121, 343 (Brazil). 
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recorded only when I came directly on them. On November 15 at 
the edge of a prairie I walked onto a family flock of 15 or more with 
young barely large enough to fly, the chicks buzzing off through the 
branches while adult birds ran about on the ground beneath calling 
excitedly. As I moved to get a clearer view a dozen grown birds 
flushed from the same covert with roaring wings and went off into the 
thicket. As they rose again I dropped a female bird. The following 
day I flushed one bird in heavy scrub, and on November 17 I en- 
scountered several coveys and shot another female that was not quite 
adult. These birds frequently alighted on the branches of the thorn 
scrub. On another day I found several in weedy fields near the 
Rio Guarico, and on November 21 found my last in patches of weeds 
near Hato Paya. In notes and appearance these birds are the 
counterpart of the bobwhite of the United States. 

While Eupsychortyxz has been recognized as a genus for these quail 
and their relatives because of the long, slender crest, intergradation 
between these crested birds of northern South America and the 
smooth-headed Colinus virginianus of the North through various 
species in Central America is so definite that I feel that this name can 
be used only in a subgeneric sense. There is no trenchant line 
between Colinus and Hupsychorytz when all the forms involved are 
considered. 

Todd ® considers sonnini as a distinct species. Peters ! includes it 
and related forms as races of cristatus. 


Family OPISTHOCOMIDAE 


OPISTHOCOMUS HOAZIN (Miiller): Hoatzin 


Phasianus hoazin P. L. 8S. Mistuer, Natursystem, Suppl., 1776, p. 125 (Cay- 
enne). 

On November 19, while following a muddy, 10-foot-wide channel 
leading back from the Rio Guarico just above the town of El Som- 
brero, I heard a harsh, aspirated call without particular accent, that 
might have come from bird or mammal. As I peered among the 
dense branches of the low trees overhanging the water to locate the 
sound there was a sudden, heavy beating of wings and to my utter 
astonishment a hoatzin came blundering out to perch with raised 
crest, spread tail and partly opened wings within 40 feet of me. 
Immediately I saw another, and heard others calling near at hand. 
Those in sight held the mouth open with the feathers over the body 
loosely raised, and continued in harsh reiteration the calls that had 
attracted my attention. For nearly an hour I worked along this 
channel and its branches watching and studying the uncouth birds, 


§ Auk, 1920, pp. 194-201. 
10 Check-list of birds of the world, vol. 2, 1934, pp. 50-51. 
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my first encounter with this interesting form in life. They were in 
pairs or little groups of half a dozen, and though many seemed to be 
completing a molt I believed that they were about to breed. The 
birds were tame, and though they moved heavily, flew easily from 
the top of one low tree to another, being far less sedentary then I had 
supposed from what I had read of their habits. I selected one in fair 
plumage and shot it, and skinning my specimen for ease in carrying, I 
foundit tobeamale. Anative boy who sawitcalledittheroble. The 
large crop with its muscular walls resembled an external stomach. 
The breast and wing muscles were red and well supplied with blood, 
indicating definite use, being quite different in appearance from the 
paler flesh of ground-haunting gallinaceous birds. In spite of the 
name “stinking pheasant” that has been given to this bird I detected 
no particular odor in the flesh, no more so, in fact, than in that of 
hawks that I have skinned in the field in the same way. The odor of 
an ani to me is far more disagreeable. 

On the following day I found several more hoatzins in low, dense 
trees bordering sloughs on the opposite side of the Rio Guarico. 

While the hoatzin is known to be common along the Rio Orinoco 
and its larger branches, it was unexpected to find it so far from these 
main channels. Apparently its range is more extensive than has 
been supposed. 


Family RALLIDAE 
ARAMIDES CAJANEA CAJANEA (Miller) 
Fulica Cajanea P. L. S. Miituer, Natursystem, Suppl., 1776, p. 119 (Cayenne). 


In the cacao plantations back of Ocumare de la Costa I had an 
occasional glimpse of a wood rail but did not obtain a specimen until 
Treached El Sombrero. In the evening the curious calls of these birds 
came regularly from low woods along the Rio Guarico, and on No- 
vember 19 I came across a little group of half a dozen in a wet thicket 
below the town. They ran instantly away and disappeared. The 
following day, when in heavy forest near the bank of the river several 
began to call near me, their notes seeming more musical than my 
remembrance of those of the larger Aramides ypecaha found farther 
south. Slipping behind the cover of a large tree I finally saw one 
wading in shallow water beneath some bushes and secured it, finding 
it to be a male. 


GALLINULA CHLOROPUS PAUXILLA Bangs 


Gallinula chloropus pauzilla Banas, Proc. New England Zodél. Club, vol. 5, May 17, 
1915, p. 96 (Guabinas, Rio Cauca, western Colombia). 


The supposition of Outram Bangs in his original description that 
this race, distinguished from G. ¢. galeata by decidedly smaller size, 
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might extend into western Venezuela is borne out by a male collected 
on the lagoon at Independencia below Ocumare de la Costa on October 
29. This specimen has the following measurements: Wing 159.5, 
tail 64.4, tarsus 54.8 mm. 

There were a number of these birds on this lagoon, where they were 
observed daily from October 22 to 31. They were seen constantly on 
the water or in the grass near the shore but at any alarm entered 
dense growths of cattails where they were safe from guns. 


Family JACANIDAE 
JACANA JACANA INTERMEDIA (Selater) 


Parra intermedia P. L. ScuatserR, Proc. Zool. Soc. London, 1856 (1857), p. 282 
(Venezuela). 

About the lagoon at Independencia near the beach below Ocumare 
de la Costa jaganas were the most common water bird from October 
22 to 31, and an adult female was taken on October 29. Compared 
with a good series of Jacana 7. jacana this individual shows very 
definitely the character of darker chestnut back that characterizes the 
race intermedia. The bird has the following measurements: Wing 
130.5, tail 43.0, bill from nostril 18.4, tarsus 56.1 mm. 

Recent treatment of the jaganas by Hellmayr and Peters gives the 
russet-backed forms of South America as conspecific with those of 
Central America and Mexico, and the West Indies. The birds from 
Panam4 northward, with those of the Greater Antilles, have the 
posterior margin of the frontal shield with three definite lobes while 
the rictal wattle is rudimentary or absent. The birds of South America 
have two lobes only on the posterior margin of the frontal shield and 
have a large rictal wattle. The differences indicated are definite and 
certain with no intermediate stages that I have seen. They appear in 
immature individuals as soon as they are fully grown though still in 
the light-colored immature plumage. I have not seen any fully grown 
specimens in which these characters were not readily evident. I can 
therefore find no justification for combining both types under one 
species name. The birds from South America should be separated as 
Jacana jacana distinct from Jacana spinosa from farther north. 

These birds ranged over the short grass bordering the lagoon where 
they walked about pecking at the ground like long-legged chickens. 
At any alarm they flew off with cackling calls to a safe distance. One 
day I saw one swimming across an open pool, something that I have 
not observed previously. 

Near El Sombrero several were seen on the shores of a small lagoon 
on November 14. As no specimens were taken it is not certain that 
these were of the race intermedia. 
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Family CHARADRIIDAE 
BELONOPTERUS CHILENSIS CAYENNENSIS (Gmelin) 
Parra cayennensis Gmuin, Systema naturae, vol. 1, pt. 2, 1789, p. 706 (Cayenne). 


Near El Sombrero these handsome plovers, known as alcaravan, 
were found in small numbers on the open prairies or along the gravel 
bars of the Rio Guarico. They ranged in pairs and were rather wild, 
so that they usually kept out of gun range. When I shot one, three or 
four came flying over and circled around me much disturbed. One 
evening I heard the notes of this species from birds passing overhead 
in the darkness shortly after sunset. 

The female taken is typical of its race, having the black line of the 
throat narrowed and interrupted below by gray so that it does not 
connect with the black of the breast. It has the following measure- 
ments: Wing 222.0, tail 92.8, culmen from base 30.3, tarsus 73.8. 


HOPLOXYPTERUS CAYANUS (Latham) 


Charadrius cayanus LATHAM, Index ornithologicus, vol. 2, 1790, p. 749 (Cayenne). 


About the lagoon at Independencia below Ocumare de la Costa 
I found this bird on several occasions. At noon on October 27 as I 
looked out across the water my eye caught the beautifully contrasted 
black and light markings of one as it walked quickly and alertly across 
the short-cropped turf. As I approached it flew when I could only 
admire its pleasing color pattern, as grazing burros everywhere in the 
background prevented a shot. A few moments later, however, I 
secured it as it flew again, to find that it was a male. The feet and 
margin of the eyelids in life were brilliant orange-scarlet. One of the 
wing spurs was aborted. The following day I observed another at 
the edge of the water and watched as it walked quickly for a few 
steps, paused with a graceful swing of its body, and then walked 
again. Two were seen on October 29 and one on October 31. 

At El Sombrero I found this bird along the Rio Guarico and heard 
its call, a low-toned, mellow whistle. 

As this plover has been supposed to range in Venezuela mainly in 
the Orinoco Basin, its occurrence on the north coast is of particular 
interest. 

PAGOLLA WILSONIA CINNAMOMINA Ridgway 


Pagolla wilsonia cinnamomina Ripeway, U. 8. Nat. Mus. Bull. 50, pt. 8, 1919, 
pp. 108, 113 (Sabanilla, Colombia). 


One was recorded with other shorebirds at the lagoon near the 
beach below Ocumare de la Costa, October 25 and 26. Allocation to 
subspecies is made on geographic grounds, as the bird was not 
collected. 


BIRDS OF NORTHERN VENEZUELA—-WETMORE 193 


Family SCOLOPACIDAE 


TOTANUS FLAVIPES (Gmelin): Lesser Yellow-legs 


Scolopaz flavipes GMELIN, Systema naturae, vol. 1, pt. 2, 1789, p. 659 (New York). 


Several found each day from October 23 to 31 about the lagoon 
below Ocumare de la Costa. 


TOTANUS MELANOLEUCUS (Gmelin): Greater Yellow-legs 


Scolopax melanoleuca GmEtin, Systema naturae, vol. 1, pt. 2, 1789, p. 659 (Cha- 
teaux Bay, Labrador). 


Several seen each day at the lagoon below Ocumare de la Costa 
from October 23 to 31. 


TRINGA SOLITARIA SOLITARIA Wilson: Esstern Solitary Sandpiper 


Tringa solitaria WiLson, American ornithology, vol. 7, 1813, p. 53, pl. 58, fig. 3 
(Pocono Mountain, Pa., Kentucky, and New York). 


A male taken at the lagoon below Ocumare de la Costa on October 
29 has the following measurements: Wing 122.6, tail 50.2, culmen 
from base 25.9, tarsus 30.0 mm. The inner web of the outer primary 
is plain without mottling, and there is no buff in the light spotting of 
the upper surface. This individual was in good condition but had no 
fat whatever on the body. 

Other solitary sandpipers were observed near El Sombrero from 
November 14 to 20 about small lagoons or sloughs. None were taken, 
so that the geographic race of these individuals is uncertain. 


ACTITIS MACULARIA (Linnaeus): Spotted Sandpiper 


Tringa macularia LinnaEvs, Systema naturae, ed. 12, vol. 1, 1766, p. 249 (Penn- 
sylvania). 


Two or three were recorded daily about the lagoon at Independencia 
below Ocumare de la Costa from October 23 to 31. On November 19 
one was seen along the Rio Guarico near El Sombrero. 


EREUNETES MAURI Cabanis: Western Sandpiper 


Ereunetes Mauri Caxantis, Journ. fiir Orn., vol. 6, Nov. 1856 (1857), p. 419 
(Cuba). 

From October 22 to 31 small sandpipers of this type were common 
in little flocks about the lagoon at Independencia below Ocumare de 
la Costa. A male taken October 29 has the culmen 22.7 mm. in 
length and belongs clearly to the western species. Whether Hreunetes 
pusillus was present also is not known. 
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PISOBIA BAIRDI (Coues): Baird’s Sandpiper 


Actodromas (Actodromas) Bairdii Couns, Proc. Acad. Nat. Sci. Philadelphia, 
1861, p. 194 (Fort Resolution, Great Slave Lake, Canada). 
On October 27 several were noted at the lagoon below Ocumare de 


la Costa. 
PISOBIA MELANOTOS (Vieillot): Pectoral Sandpiper 


Tringa melanotos Vir1LLoT, Nouv. Dict. Hist. Nat., vol. 34, 1819, p. 462 (Para- 
guay). 

A migrant was seen at the lagoon near Ocumare de la Costa Octo- 
ber 28, and on October 31 one was taken there by Ventura Barnés. 
At El Sombrero on November 14 half a dozen fed at a rain pool on 
open prairie. 


PISOBIA FUSCICOLLIS (Vieillot): White-rumped Sandpiper 


Tringa fuscicollis Vir1LtuoT, Nouv. Dict. Hist. Nat., vol. 34, 1819, p. 461 (Para- 
guay). 


Two were seen with other sandpipers at the lagoon below Ocumare 
de la Costa on October 29. 


MICROPALAMA HIMANTOPUS (Bonaparte): Stilt Sandpiper 


Tringa himantopus BonapartE, Ann. Lyc. Nat. Hist. New York, vol. 2, 1826, 
p. 157 (Long Branch, N. J.). 


At the lagoon below Ocumare de la Costa eight waded in water 
nearly to their bodies on October 24, and half a dozen more were seen 
on October 28. 


Family RECURVIROSTRIDAE 
HIMANTOPUS MEXICANUS (Miiller): Black-necked Stilt 


Charadrius Mexicanus P. L. 8S. Miuier, Natursystem, Suppl., 1776, p. 117 
(Mexico). 


A few were seen daily at the lagoon at Independencia below Ocu- 
mare de la Costa from October 23 to 31. A male, taken on October 
29, has the following measurements: Wing 208, tail 71.4, culmen from 
base 65.0, tarsus 103.0 mm. 

As there is absolutely no indication of intergradation in pattern, 
I can see no reason for considering Himantopus mexicanus a geographic 
race of /7. himantopus as is currently suggested. The recurrence of 
style of pattern in cases of this kind is not to be considered as indica- 
tion of conspecific relationship. It happens that among the stilts 
there are only two plumage colors involved, black and white (gray 
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being a blend of these two). The combinations of these colors in 
pattern arrangement are therefore limited and are paralleled in dif- 
ferent parts of the world where there is no probability of close rela- 
tionship. 
Family LARIDAE 
LARUS ATRICILLA Linnaeus: Laughing Gull 
Larus Atricilla LINNAEvs, Systema naturae, ed. 10, vol. 1, 1758, p. 186 (Bahamas). 


Several in winter dress were observed in the harbor at La Guaira 
on October 16. 


THALASSEUS MAXIMUS MAXIMUS (Boddzert): Royal Tern 


Sterna maxima BoppaxErt, Table des planches enluminéez, 1783, p. 58 (Cayenne). 


From October 22 to 31 I found this tern common along the beach 
at Independencia below Ocumare de la Costa. One evening at sun- 
set one was diving rapidly in the surf, when its activity was noted by 
keen-eyed fishermen who came running up to cast their nets to secure 
the sardines that were present in schools. The tern, their guide, was 
driven away by this human invasion. On November 25 a flock of 
25 royal terns circled about the harbor at La Guaira and then alighted 
on a large buoy. 

Family COLUMBIDAE 


COLUMBA GYMNOPHTALMOS Temminck 


Columba Gymnophtalmos Temminck, in Knip, Les pigeons, 1809, p. 48, pl. 18 
(no type locality). 

In view of current statements in literature that in Venezuela this 
is a species of the arid coastal region, it was a surprise to me to find it 
common near El Sombrero in the northern Ilanos. A male collected 
on November 19 had the iris light orange, the bare eyelids neutral 
gray, the bill light brownish white, with the cere slightly darker, and 
the tarsus and toes rose-red. The papillae forming the prominent 
circle about the eye were blackish distally, and brownish at the 
concealed bases. The birds were most common near the Rio Guarico 
but were found also inland. They had the habits usual to this group 
of birds of resting in the tops of trees concealed among the leaves, or 
in early morning on open branches in the sun. When alarmed they 
flew out with a clapping of wings. 


ZENAIDURA AURICULATA VINACEO-RUFA (Ridgway) 


Zenaida vinaceo-rufa Ripaway, Proc. U. 8. Nat. Mus., vol. 7, 1884, p. 176 (Curagao, 
Dutch West Indies). 


In the llanos about El Sombrero these doves were common, par- 
ticularly at the borders of savannas, where they were usually seen in 
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swift, direct flight. Two females taken on November 16 were shot 
at a lagoon where a number had come in to water about 9:30 a. m. 
Others were recorded on the two days following. 

Peters " has pointed out that the species auriculata, formerly placed 
in Zenaida, agrees with Zenaidura in having 14 rectrices and belongs 
properly in the latter genus. The doves included in Zenaida have 
only 12 tail feathers. 

As indicated in a recent review of auriculata by Mrs. E. M. B. 
Naumburg,! this species is one ranging widely over South America 
and is separated into a number of geographic races. According to 
Mrs. Naumburg’s findings the specimens here listed under vinaceo- 
rufa would be called rubripes, but with this treatment I do not agree 
after examination of a fair series of specimens in the U. S. National 
Museum. The material at hand from northern South America seems 
properly grouped in the following categories: 


ZENAIDURA A. VINACEO-RUFA (Ridgway): 


Reference given above. 


Grayer, less vinaceous below than the two forms that follow; wing, 
males 135.4-138.3 (3 specimens), females 127.0-133.6 (5 specimens). 
Grenada, Trinidad, Curagao to Margarita Islands, and Venezuela 
(except western part) south to the Orinoco River, and the Guianas, 
probably into northern Brazil. 
ZENAIDURA A. JESSIEAE (Ridgway): 


Zenaida jessteae Ripeway, Proc. U. S. Nat. Mus., vol. 10, Aug. 6, 1888, p. 527 
(Diamantina, near Santarem, Brazil). 
Darker, deeper vinaceous below, tips of external rectrices paler than 
in robinsont. 
Region of lower Amazon River. 
ZENAIDURA A. ROBINSONI (Ridgway): 


Zenaida ruficouda robinsoni Ripaway, Proc. Biol. Soc. Washington, vol. 28, 
May 27, 1915, p. 107 (Honda, Colombia). 

Like jessieae but deeper in color below, particularly on the under tail 
coverts, tips of external rectrices decidedly darker, wing, males 
129.8-134.6 (two specimens). 

Magdalena Valley, Colombia, probably to western Venezuela. 


ZENAIDURA A. RUFICAUDA (Bonaparte): 
Zenaida ruficauda BoNAPaRTE, Compt. Rend. Acad. Sci. Paris, vol. 40, 1855, 
p. 97 (Colombia). 


1 Condor, 1934, pp. 213-215. 
11 Amer. Mus. Nov., No. 648, July 21, 1933, pp. 1-15. 
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Similar to robinsoni but definitely larger, wing, male 142.9 (one speci- 
men from Capés, 2,500 m., Mérida region, Venezuela). 

Temperate zone of eastern Andes in Colombia (Bogot& savanna) 
to the Mérida region of Venezuela. 

This survey does not include other forms described from the Andean 
region and from Brazil. According to this two forms are definitely 
recorded from Venezuela, with probability of a third. 


SCARDAFELLA SQUAMMATA RIDGWAYI Richmond 


Scardafella ridgwayi Ricumonp, Proc. U. 8. Nat. Mus., vol. 18, Aug. 12, 1896, 
p- 660 (Margarita Island, Venezuela). 

Near Ocumare de la Costa this small, long-tailed dove was fairly 
common from October 23 to 30, many were seen in driving from 
Maracay to El Sombrero November 12, and in the vicinity of El 
Sombrero they were common from November 13 to 21. They feed 
on the ground in the shelter of dry scrub, often near trails or other 
openings, in pairs or groups of three or four. They fly with a con- 
siderable flutter of wings to concealed perches among limbs where 
their position is often indicated by a rapid up-and-down motion of 
the tail. While fairly tame it was often difficult to see them, as they 
flew or walked among the branches to keep behind cover as I ap- 
proached. The call is a rapid coo coo coo rather strongly accented, 
while an alarm note is guttural and explosive. 

An adult and an immature male were taken near Ocumare de la 
Costa on October 26, and a female near El Sombrero on November 16. 

Examination of a considerable series verifies the conclusions of 
Hellmayr * as to the character and distribution of this race. In a 
fair series, including the type of ridgwayi, birds from Margarita Island 
do not seem separable from those of the Venezuelan mainland.“ The 
specimens from Margriata seen are somewhat more heavily barred 
with black above and below, but many skins from scattered localities 
in Venezuela are identical. Probably with more specimens the 
apparent preponderance of heavier markings from the insular locality 
would disappear. 


COLUMBIGALLINA PASSERINA ALBIVITTA (Bonaparte) 


Chamaepelia albivitia Bonapartr, Compt. Rend. Acad. Sci. Paris, vol. 40, 1855, 
p. 21 (Cartagena, Colombia). 
Near Ocumare de la Costa these small doves were common through 
the dry scrubs, and as I passed they flushed constantly from the ground 
or from perches in the trees to fly swiftly with a flash of reddish brown 


18 Nov. Zool., vol. 15, June 1908, pp. 92-93. 
14 See Berlepsch and Hartert, Nov. Zool., vol. 9, Apr. 1902, pp. 119-120. 
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from their wings. I heard their insistent, monotonous, cooing calls 
constantly, and on October 25 I found a nest on the ground that 
contained two white eggs, placed in a fairly substantial cup of fine 
twigs and grasses. An immature male, fully grown, was taken on 
this same day. 

At Maracay ground doves were common on November 11 in little 
scattered groups in open pastures and fields. The following day in 
my travel to El Sombrero many were observed along the highway, 
and near El Sombrero from November 13 to 21 they were common. 

The specimen taken, like others from Venezuela, averages slightly 
darker than skins from northern Colombia but seems best identified 
as albivitta. Whether the bird of Curagao and Margarita is also to be 
included here appears to me to be a matter for further consideration." 
It appears to me from examination of a small series that birds from 
these islands average paler below and browner above, so that the form 
perpallida of Hartert may be valid. 


COLUMBIGALLINA TALPACOTI RUFIPENNIS (Bonaparte) 


Chamaepelia rufipennis BONAPARTE, Compt. Rend. Acad. Sci. Paris, vol. 40, 1855, 
p- 22 (Cartagena, Colombia). 


Near Ocumare de la Costa on October 28 I found several of these 
ground doves in dense scrub in a little valley where they fiew ahead 
with a rapid flutter of wings, keeping out of sight among the leaves. 
A little later I collected one that flew up from the ground near a road 
leading through a cacao plantation. Others were seen here on October 
30 and 31. On November 11 I recorded several in brush grown pas- 
tures and along hedgerows near Maracay, and found them fairly 
common on the road to El Sombrero the following day. Several were 
noted near El Sombrero November 16, and on November 18 I collected 
a female in juvenile dress. 


LEPTOTILA VERREAUXI VERREAUXI Bonaparte 


Leptotila verreauxi BONAPARTR, Compt. Rend. Acad. Sci. Paris, vol. 40, 1855, 
p. 99 (Colombia). 


Near Ocumare de la Costa these pigeons were common in the 
thorny scrub, where they walked on the ground or rested on low 
perches, hidden by limbs. When flushed they rise with a flutter of 
wings in which there is a prominent display of brown, and dart im- 
mediately behind cover. If they alight on the ground they walk 
quickly away, while among branches they remain concealed from 
sight. Shooting them here was difficult. The only one taken was 
very fat. Below Rancho Grande, on the south slope of the Cordillera 


6 See Todd, Ann. Carnegie Mus., vol. 8, 1913, p. 555. 
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de la Costa, I heard these birds calling on November 9, and on Novem- 
ber 11 saw several in open woodland near Maracay. 

The single specimen from near Ocumare de la Costa is an immature 
female that is allocated under the typical race on geographic grounds. 
It is dark in color but because of its age is not exactly comparable 
with other material at hand. The species is one in which a complete 
revision is needed. 


LEPTOTILA VERREAUXI BRASILIENSIS (Bonaparte) 


Perisiera brasiliensis BONAPARTE, Compt. Rend. Acad. Sci. Paris, vol. 43, 1856, 
p. 945 (French and Dutch Guiana, British Guiana and Rio Branco).'6 
Near El Sombrero these pigeons were common through the dry 
scrubs and were abundant in the low woods near the Rio Guarico, 
from November 12 to 21. A male taken on November 17, while inter- 
mediate toward those at hand from Panamé and western Costa Rica, 
is distinctly dark and is believed to be nearer the type found along the 
Rio Orinoco, which I have identified as brasiliensis. 
From the few specimens at hand it appears to me that L. v. insularis 
Richmond of Margarita Island is distinct. More material is needed 
to establish the races of this pigeon found in Venezuela. 


Family PSITTACIDAE 
ARATINGA PERTINAX AERUGINOSA (Linnaeus) 


Pstitacus aeruginosus LINNAEUS, Systema naturae, ed. 10, vol. 1, 1758, p. 98 
(Calamar, lower Magdalena River, Colombia). 


Around El Sombrero this parakeet, called loro cara sucia by the 
native boys because of its dull-brown cheeks, was common. The 
birds ranged in the forest growth and showed little fear of me, except 
to sidle behind cover as I approached and to utter chattering calls. 
On November 17 when I collected a pair the others paid no attention 
to the fall of their companions. On November 21 I noted several at 
Hato Paya. 

With regard to the generic placement of this species, it appears 
necessary to include it in Aratinga rather than to segregate it in a 
separate group Hupsittula, as it does not appear to have characters of 
generic value. As Peters has indicated,” the original basis for Lin- 
naeus’ Psittacus aeruginosus is Edwards’ brown-throated parakeet, 
which that author was told came from the ‘‘West Indies.”” The female 
in question refers to the race of this bird found from Colombia to 
north-central Venezuela so that Chapman’s designation of the type 
Sipennage: Field Mus. Nat. Hist., zool. ser., vol. 12, 1929, p. 471. 


17 Check-list of birds of the world, vol. 3, 1937, p. 190. 
18 Edwards, George, A natural history of birds, pt. 4, 1751, p. 177, pl. 177. 
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locality as given above may be accepted. The locality of Cumané, 
Venezuela, suggested by Berlepsch and Hartert’® is incorrect, since 
the color of the bird of eastern Venezuela does not agree with Edwards’ 
plate, according to Peters’ statement. 


ARATINGA HAEMORRHOUS NEOXENA (Cory) 


Conurus neozenus Cory, Field Mus. Nat. Hist. Publ., orn. ser., vol. 1, 1909, p. 243. 
(Boca del Rfo, Margarita Island, Venezuela). 


Near El Sombrero these birds were common in pairs and little 
flocks from November 14 to 19. A male was taken on the first date 
mentioned. 

I agree with Peters * that the genus Aratinga includes the group: 
segregated by Ridgway as Thectocercus, though the slender, acuminate 
tip of the bill of the latter is sufficient to separate it as a subgenus. 
Another character assigned by Ridgway to Thectocercus, that of lack 
of feathering behind the nostrils, does not hold, as this condition is 
found also in related species. 

While Aratinga acuticaudata is closely allied to haemorrhous, the 
definite blue color of the sides of the head seems sufficient to set it off 
specifically, at least until intergradation can be proved. The skin 
from El Sombrero is definitely darker green than one from Paranahyba, 
Brazil, and so bears out the characters given by Cory to his race 


néeoxrend. 
ARATINGA WAGLERI TRANSILIS Peters 


Aratinga wagleri transilis Peters, Proc. New England Zoél. Club, vol. 9, June 24, 
1927, p. 111 (Cuchivano, northeastern Venezuela). 


While Peters has listed this distinct form, separated from A. w. 
waglert by dark color and slightly smaller size, only from the Paria 
Peninsula, it ranges westward as far as San Esteban, near Puerto 
Cabello. A male in the National Museum from the latter locality 
measures as follows: Wing 173, tail 144, culmen from cere 25.1, 
tarsus 15.7 mm. This bird is definitely darker than several from 
Palomina, in the Santa Marta region of Colombia. Two males that 
I secured at Rancho Grande at 3,400 feet in the Cordillera de la Costa 
on November 3 are very dark and measure as follows: Wing 173.5, 
175; tail 136, 146; culmen from cere 25.7, 26.2; tarsus 17.9, 17.9 mm. 

Near Rancho Grande I found these parakeets so numerous from 
November 3 to 10 that I heard their calls constantly through the 
day both from birds at rest in the woodlands and from little flocks 
passing in flight overhead, their notes being the usual raucous screech 
common to species of this group. In flock formation on the wing 
they were always grouped in pairs. The two taken were shot from 


9 Nov. Zool., vol. 9, 1902, p. 107. 
* Check-list of birds of the world, vol. 3, 1937, p. 185. 
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the top of a dead tree standing in the open on the crest of a steep- 
sided ridge. 
FORPUS PASSERINUS VIRIDISSIMUS (Lafresnaye) 


Psittacula viridissima LAFRESNAYE, Rev. Zool., 1848, p. 172 (Caracas, Venezuela) | 


At Ocumare de la Costa on October 26 I found two feeding in the 
tops of low trees in dense scrub and collected a female, and on October 
30 secured another female from a little flock feeding in low trees above 
aroad. Near Maracay on November 11 I recorded several flocks in 
level pastures dotted with trees and shrubs and heard their twittering, 
finchlike notes. The birds flew in rather close formation twisting 
and turning considerably. Near El Sombrero I saw them on Novem- 
ber 17 and 19. Many were kept in captivity. 


AMAZONA OCHROCEPHALA OCHROCEPHALA (Gmelin) 


Psittacus ochrocephalus GMELIN, Systema naturae, vol. 1, pt. 1, 1788, p 339 
(Venezuela). 

Near El Sombrero I found these parrots common around the 
Meseta, but rather wild. On November 20 in low woods near the 
Rio Guarico many were feeding in the trees, seeming indifferent to 
my approach unless I came quite near, and then flying only for a 
short distance. HKven when I shot one the others paid little attention, 
though several saw the bird as it fell to the ground with a loud thump. 

The male taken I have identified as the subspecies ochrocephala, 
though I am not satisfied with the present limits assigned to the 
typical race and to panamensis. It measures as follows: Wing 199.0, 
tail 112.1, culmen from cere 31.4, tarsus 24.1, mm. On the left side 
of the crown the yellow color extends to the cere with a faint barely 
distinguishable line of green extending along its anterior margin. 
On the right the green color spreads across behind the cere cutting 
off completely the yellow of the crown. It will be noted that in size 
and in head marking there is approach to the characters ordinarily 
attributed to panamensis. 


Family CUCULIDAE 


COCCYZUS AMERICANUS AMERICANUS (Linnaeus): Yellow-billed Cuckoo 


Cuculus americanus LinnaErvs, Systema naturae, ed. 10, vol. 1, 1758, p. 111 (South 
Carolina). 

At Ocumare de la Costa I collected a male on October 26 in low 
bushes back of the beach near the lagoon. I had the impression that 
it had just arrived from the north as its thin, gaunt body with no fat 
whatever and the shrunken pectoral muscles, so reduced that the keel 
and the posterior margin of the sternum projected prominently, 
were most striking. On October 29 one was seen in a sea-grape tree on 
the beach, and a freshly dead bird, found in low bushes near the shore, 
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was brought to me. It showed no signs of injury but was emaciated 
to such an extreme that its frame was merely a skeleton covered with 
skin and feathers. It appeared that it had made a landing too ex- 
hausted by its long flight to recover. I wondered how many did not 
arrive at all. 

On November 4 I recorded one at an elevation of 3,500 feet at 
Rancho Grande. 


PIAYA CAYANA COLUMBIANA (Cabanis) 


Pyrrhococcyz columbiana Capanis, Journ. fiir Orn., 1862, p. 170 (Cartagena, 
Colombia). 

Near El] Sombrero these cuckoos were fairly common from November 
13 to 20 in rather heavy woods. They move alertly and quietly, 
usually along horizontal or gently sloping limbs. One uttered a 
rattling cuckoolike call audible for only a few yards. They were seen 
sometimes low down near the ground in bushes. 

A female taken on November 13 is slightly paler in its brown tints 
than those from farther north in Venezuela, has the black on the 
rectrices considerably restricted, and the underparts somewhat paler. 


CROTOPHAGA ANI Linnaeus 
Crotophaga anit LinnaEvs, Systema naturae, ed. 10, vol. 1, 1758, p. 105 (Jamaica). 


Near Maracay on November 11 I found a small flock of anis in a 
brush-grown pasture and collected a male. Others were seen at 
Ortiz on November 12 and near El Sombrero on November 16 and 17. 


CROTOPHAGA SULCIROSTRIS SULCIROSTRIS Swainson 


Crotophaga sulctrosiris Swainson, Philos. Mag., new ser., vol. 1, June 1827, p. 440 
(Tableland, Temascaltepec, Mexico). 

Seen at Ocumare de la Costa on October 28 and 30. At El Sombrero 
they were fairly common, and specimens were secured on November 
15 and 18. 

CROTOPHAGA MAJOR Gmelin 
Crotophaga major Guu in, Systema naturae, vol. 1, pt. 1, 1788, p. 363 (Cayenne). 


Near El Sombrero I found an occasional flock of the large ani in 
heavy growths of low trees at the edge of the Meseta and near the Rio 
Guarico on November 17, 19, and 20. They were quite wary, began 
to call as soon as they saw me, and immediately flew away to safety 
behind the protection of heavy cover. One that I shot on November 17 
near the Meseta was a bird of predatory appearance, strongly mus- 
cled, and very fat. The peculiar odor of the flesh found in anis was 
pronounced. The iris was light grayish white. 

It was an interesting experience at El Sombrero to see all three 
species of anis in the course of a day. 
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Family TYTONIDAE 


TYTO ALBA (Scopoli) 


Striz alba Scoroui, Annus I: Historico-naturalis, 1769, p. 21 (Friaul, northern 
Italy). 

On several evenings during my stay in El Sombrero I heard the 
familiar notes of young barn owls from a hole in the side of the church 
tower but by day was never able to see the birds. Whether these 
should be listed as Tyto alba stictica (Madarasz)”* can be ascertained 
only when specimens are obtained. 


Family STRIGIDAE 


GLAUCIDIUM BRASILIANUM PHALOENOIDES (Daudin) 


Striz phaloenotdes Daunin, Traité . . . d’ornithologie, vol. 2, 1800, p. 206 (Trini- 
dad). 

On November 13 Ventura Barnés, Jr., killed one of these small 
owls for me in dense scrub 12 miles south of El Sombrero. On Novem- 
ber 15 on the Meseta a short distance from town one flew into the top- 
most branches of a tree in a little grove on the open prairie and 
remained there in bright light looking about until I shot it. The 
numerous small birds in the same grove paid little attention to it. 

Both of these birds are in the gray phase. In identifying them as 
phaloenoides I have followed current practice, which allocates birds 
from northern Venezuela to that race as the series of these owls at 
hand does not allow critical consideration. 


Family CAPRIMULGIDAE 


NYCTIDROMUS ALBICOLLIS ALBICOLLIS (Gmelin) 


Caprimulgus albicollis Gme.in, Systema naturae, vol. 1, pt. 2, 1789, p. 1030 
(Cayenne). 

At Ocumare de la Costa on October 30 and at Hato Paya, north- 
west of El Sombrero, on November 21, I saw individuals in dense thick- 
ets where the cover was heavy above and the ground open beneath, 
but in each case the birds eluded capture. 


CHORDEILES MINOR (Forster): Nighthawk 


Caprimulgus minor Forster, Catalogue of the animals of North America, 1771, 
p. 18 (South Carolina). 

Near Guamitas at dusk on November 10 a nighthawk rested on the 
paved road flying only a few feet as our car passed. We stopped and 
I saw the bird again but was not successful in collecting it. I was 
certain, however, that it was the larger, northern bird. The light 


1 Striz stictica Madarasz, Ann. Hist. Nat. Mus, Nat. Hungarici, vol. 2, June 25, 1904, p. 115 (Mérida, 
Venezuela). 
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markings were very pale. At dawn on November 12 at the Hotel 
La Barraca in Maracay several flew about the large patio. 


Family MICROPODIDAE 
CHAETURA BRACHYURA (Jardine) 


Acanthylis brachyura Jarpine, Ann. Mag. Nat. Hist., vol. 18, Aug. 1846, p. 120 
(Tobago). 


In Tropical America swifts are tantalizing birds usually seen out 
of range, so that it was with keen interest that on October 28 near 
Ocumare de la Costa I found a dozen short-tailed swifts circling 
rapidly over an open pasture just above the scattered trees, and I 
secured one of them. While I was searching for this bird in thick 
grass the others disappeared. On November 4 at Rancho Grande 
several circled out of range. This species appears very black as it 
flies overhead, so that at first glance it suggests the black swift (Nephoe- 
cetes niger), but a second look distinguishes it by the shorter, light- 
colored tail. The specimen taken, a male, measures as follows: 
Wing 118.7, tail 29.0, culmen from base 5.8, tarsus 11.8 mm. 


STREPTOPROCNE ZONARIS ALBICINCTA (Cabanis) 
Hemiprocne albicincta CasBants, Journ. fiir Orn., 1862, p. 165 (Guiana). 


While I was collecting in El Portachuelo above Rancho Grande on 
November 3, 6, and 10, groups of these large swifis dashed at intervals 
through the pass at lightning speed with a great rushing of wings. 
Occasionally I observed them circling high in air. 


Family TROCHILIDAE 
PHOETHORNIS AUGUSTI (Bourcier) 


Trochilus augusti Bourcimr, Ann. Sci. Phys. Nat. Agric. Ind., Lyon, vol. 10, 1847, 
p. 623 (Caracas, Verezuela). 


On the south slope of the mountains at 3,000 feet elevation near 
Rancho Grande I saw several of these large hummers on November 
9 and collected two females. The first one was in a deeply shaded 
ravine, where it flew up to hover in the air directly in front of me and 
only 4 or 5 feet away for a minute or more apparently attracted by 
the openings in the end of my double-barreled gun. As it turned from 
side to side the long median tail feathers were opened widely scissors- 
fashion, but when the bird poised they remained together. Another 
was taken gleaning at flowers. In life the basal three-fourths of the 
mandible was light red; rest of bill black; tarsus and toes flesh color; 
nails black. 

While easily confused in the field with the closely allied Phoethornis 
a. anthophilus, the form of the tail readily distinguishes the two. In 
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augusti the pair of tail feathers adjacent to the central ones are also 
narrow and much elongated, extending for nearly half their length 
beyond those on either side. In anthophilus the tail, while much 
graduated, has only the central pair narrowed and elongate, the fourth 
(adjacent) pair being broad and extending little beyond the next pair 
at the side. 

PHOETHORNIS ANTHOPHILUS ANTHOPHILUS (Bourcier) 


Trochilus anthophilus Bourcter, Rey. Zool., vol. 6, Mar. 1848, p. 71 (Upper 
Magdalena Valley, Colombia). 


At Ocumare de la Costa October 27 I found a male of this species 
flying quickly but rather heavily about branches in the scrub in search 
for food. The white-tipped tail was prominent in life, while in the 
hand I noticed particularly the very long neck. The sexual organs 
were somewhat enlarged. J shot another in dense scrub near the Rio 
Cumboto on October 31, and as the tip of the bill was broken I pre- 
served it as a skeleton. 


AGYRTINA FIMBRIATA FIMBRIATA (Gmelin) 


Trochilus fimbriatus GMELIN, Systema naturae, vol. 1, pt. 1, 1788, p. 493 (Cayenne). 


A common, widely distributed species in lowland areas that was 
taken at Ocumare de la Costa on October 25, near Maracay on No- 
vember 11, and near El Sombrero on November 14. They were found 
about flowers or resting on shaded perches at moderate elevations in 
the trees. The white abdomen was prominent in birds that I had in 
the hand. These specimens appear very slightly darker gray on the 
back than skins seen from British Guiana. 


SAUCEROTTIA TOBACI MONTICOLA Todd 


Saucerottia tobaci monticola Topp, Proc. Biol. Soc. Washington, vol. 26, Aug. 8, 
1913, p. 174 (Guarico, Estado Lara, Venezuela). 


This was the most common hummingbird in the vicinity of El 
Sombrero, where I collected two males on November 16 and 17. 
They were found about small trees and shrubs that were in flower and 
in places congregated until they were actually abundant. On Novem- 
ber 17 I saw one male in a typical display in which it swung in a 
broad curve that started high up, descended to pass closely to a hum- 
mer at rest on a twig, and then continued to rise again on the other 
side. It moved in this arc several times, making a curious rattling 
sound on the rise. Others were perching quietly in low branches of 
thorn trees. In handling freshly killed birds the white feathers of 
the tibiae are a striking mark. The two taken are darker, less bronzy 
in color than a series of S. ¢. feliciae from La Guaira, and so agree 
with Todd’s description of monticola. 

147878—39——3 
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CHRYSURONIA OENONE OENONE (Lesson) 


Ornismya oenone Lusson, Histoire naturelle des Colibris, Suppl., 1832, p. 157, 
pl. 30 (“Trinidad”). 

The only one identified was a female taken on November 6 at 
2,800 feet elevation on the north slope of the Cordillera de la Costa 
below Rancho Grande. The bird was working over flowers on a 
steep bank adjacent to heavy woodland. 

The rather long, brassy-colored tail, green back, and bluish-green 
head seem characteristic. Identification to subspecies follows cus- 
tom in allocating birds from northern Venezuela to the typical race 
as comparative material is not at hand. While the type locality 
is given in the original description as Trinidad, Hartert *) indicates 
that it probably should be Venezuela. 


CHLOROSTILBON CARIBAEUS Lawrence 


Chlorostilbon caribaeus LAwRrEeNcE, Ann. Lye. Nat. Hist. New York, vol. 10, 
1871, p. 13 (Curagao). 

Near Ocumare de la Costa on October 25 these little hummers 
swarmed about a small tree to feed at its blossoms, sometimes hover- 
ing and sometimes resting for a few seconds with extended wings on 
the flower clusters. I collected two adult males here on October 26, 
secured a female, and a male in immature dress, and saw others 
feeding at flowers or searching over branches in the dry scrub. Many 
were observed the day following. 

The two adult males taken are peculiar in having a distinct blue 
sheen extending over the entire under surface, a region that ordinarily 
is glittering green. I have seen only a few other birds that resemble 
these two; where blue is present ordinarily it is restricted to the breast. 
They apparently represent the extreme of the type named lessoni,™ 
which was alleged to have the middle of the breast with a bluish tinge. 
This, however, seems to be individual variation as has been pointed 
out by Hartert.* 


CHLOROSTILBON ALICE (Bourcier and Mulsant) 


Trochilus alice BourcreER and Muusant, Rev. Zool., 1848, p. 274 (Caracas, 
Venezuela). 

On November 9 at an elevation of 3,000 feet on the north slope of 
the Cordillera de la Costa near Rancho Grande I found these hummers 
common about roadside flowers. Two males were collected. The 
specific name, usually given as aliciae, is as written above. 


88 Nov. Zool., vol. 5, 1898, p. 518. 


® Chlorostilbon carribeus Lessoni Simon and Dalmas, Ornis, vol. 11, 1901, p. 212 (Cart&pano, Cariaco, 
Andes de Cuman4, Ciudad Bolfvar). 
4 Nov. Zool., vol. 9, 1902, p. 86. 
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CHALYBURA BUFFONII AENEICAUDA Lawrence 


Chalybura aeneicauda LAwrReENCE, Proc. Acad. Nat. Sci. Philadelphia, vol. 17, 
1865, p. 38 (Venezuela). 
A female was taken on October 31 from several seen feeding at the 
flowers of an orange-colored morning-glory at 4,000 feet elevation 
in the valley of the Rio Cumboto near Ocumare de la Costa. 


ANTHRACOTHORAX NIGRICOLLIS NIGRICOLLIS (Vieillot) 


Trochilus nigricollis ViEILLOT, Nouv. Dict. Hist. Nat., vol. 7, 1817, p. 349 (Brazil). 


A female was taken as it fed at flowers near the road at Hato 
Paya, 18 miles northwest of El Sombrero. 


ADELOMYIA MELANOGENYS AENEOSTICTA Simon 


Adelomyia aeneosticta Stuon, Mém. Soc. Zool. France, vol. 2, pt. 2, 1889, p. 223 
(San Esteban, Venezuela). 

From November 3 to 10 these birds were common in the vicinity 
of Rancho Grande, Four specimens were taken, including a male on 
November 4 and females on November 3 and 6. They were especially 
common in dense, wet forest at El Portachuelo, where often I heard the 
subdued humming of their wings when the birds themselves were 
hidden from sight in the shrubbery. Frequently they appeared 
within a few feet of me. They were feeding mainly at the flowers 
of a peculiar shrub in which the blossom grows directly from the 
sides of little branches. As the twigs were fairly thick, free wing 
movement for a hummer was often difficult. In such circumstances 
the birds perched to probe the blossoms and, when finished with one, 
to reach a further food supply often hopped from one twig to another, 
sometimes with a flit of the wings, but more often without such aid. 
The method of progression for these short distances was like that of a 
perching bird, and entirely different from anything that I have seen 
a hummingbird do before. 

These hummers were found also at times about other flowers at 
the border of the forest, and once I found several working over herb- 
age on a steep bank. I recorded them from 2,800 feet on the north 
slope of the Cordillera de la Costa to 3,700 feet above El Portachuelo. 


CYANOLESBIA KINGIT MARGARETHAE (Heine) 
Lesbia Margarethae He1nx, Journ. fiir Orn., 1863, p. 213 (Caracas, Venezuela). 


Fairly common in heavy forest near Rancho Grande. On Novem- 
ber 5 I saw several at 3,700 feet feeding at large, deep-red flowers 
‘growing in shade, and collected a male. On November 6 one scolded 
with an insistent chipping call at a hawk perched in dense growth, 
and when I shot the hawk the hummer came and hovered for several 
seconds in front of me. On November 8 J found them to 4,000 feet 
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elevation. The wings of these birds produce a resonant humming 
sound; and I saw males opening and closing the long tail like a pair of 
scissors. ‘The male taken shows clearly the green color of the middle 
rectrices that marks this race. 


KLAIS GUIMETI (Bourcier and Mulsant) 


Trochilus guimeti Bourciur and Mursant, Ann. Sci. Phys. Nat. Agric. Ind., 
Lyon, vol. 6, 1843, p. 38, pl. 2 (Caracas, Venezuela). 
The only one seen was a female shot as it poised before flowers on 
the open roadside near Los Riitos at 2,600 feet elevation. 
No type locality is given in the original description, but Hellmayr 
and Seilern “ indicate that the type comes from Caracas. 


Family TROGONIDAE 
TROGONURUS COLLARIS COLLARIS (Vieillot) 
Trogon collaris Vin1tuotT, Nouv. Dict. Hist. Nat., vol. 8, 1817, p. 320 (Cayenne). 


In the early morning of November 9 at Rancho Grande I heard 
a curious mewing call that drew my attention to the steadily jerking 
tail of a bird concealed in heavy brush. After the shot it was a dis- 
tinct surprise to have my peén bring me a male of this trogon. The 
bird was in the rain forest at 3,300 feet elevation. 


PHAROMACHRUS FULGIDUS FULGIDUS (Gould) 


Trogon fulgidus Goutp, A monograph of the Trogonidae, 1838, pl. 24 and text 
(Guiana’”’= Venezuela). 


At Rancho Grande I saw these resplendent birds at elevations 
ranging from 2,800 to 3,300 feet on November 5 and 6 but did not 
secure a specimen until November 9. On that day while hunting 
through a section of open forest at 4,500 feet I shot a beautiful male. 
I was working slowly along a slope searching for tinamous, intent on 
the ground in front of me, when suddenly my companion Zembrano 
gave an exclamation that attracted my eye to one of these birds rest- 
ing on an open branch where it was visible for a considerable distance. 
Intent on other game we had approached within a hundred feet before 
wesawit. It rested in the usual trogon position with the body against 
the limb, tail straight down, and head drawn in. From time to time 
it turned the head to look about, but otherwise was motionless. On 
preparing it I found the skin noticeably tougher and the feathers more 
firmly attached than in the smaller trogons. 

Comparison of this specimen with Gould’s plate of Trogon fulgidus 
leaves no question that this bird is the form of Venezuela, since the 
details of the white on the outer tail feathers, the brief length of the 
antrorse frontal feathers, and the extension of the longest upper tail 


6 Arch. Naturg., vol. 78, 1912, p. 148. 
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covert beyond the tail are identical. These details are repeated in 
the second plate in Gould’s second edition,” where it is stated that 
the bird had been sent ‘in tolerable abundance from Venezuela.’’ 
Peters ” therefore is correct in using fulgidus as the older name, 
though the typical name should be applied to the bird found in Vene- 
zuela west at least to the Cumbre of Valencia. The Santa Marta 
race, named festatus by Bangs, is distinguished in part by the longer 
upper tail coverts and the greater development of the loral plumes. 
According to Todd and Carriker * the upper tail coverts in the adult 
male of festatus extend ‘‘more than an inch” beyond the tail in the 
adult male. In my specimen from Rancho Grande this difference is 
only 10 mm. Mr. Todd informs me (in litt.) that in three Santa 
Marta males in the Carnegie Museum the upper tail coverts project 
32, 34, and 39 mm., respectively, beyond the tail, while in two from 
Colonia Tovar and Mirasol (near Cumanacoa), Venezuela, this pro- 
jection is only 16 to 19 mm. Measurements for my specimen are as 
follows: Wing 183, tail 154, cullmen from base 22.8, tarsus 18.8 mm. 


Family ALCEDINIDAE 
MEGACERYLE TORQUATA TORQUATA (Linnaeus) 
Alcedo torquaia LinNants, Systema naturae, ed. 12, 1766, p. 180 (Mexico). 


On November 11 I recorded one at La Providencia near Maracay, 
and on November 19 saw another along the Rio Guarico near El 
Sombrero. To hear a blackbirdlike chuck and then to look up to see 
this large kingfisher always amuses me. 


CHLOROCERYLE AMAZONA (Latham) 
Alcedo amazona Latuam, Index ornithologicus, vol. 1, 1790, p. 257 (Cayenne). 


A pair seen along a small stream near Parapara. 


Family GALBULIDAE 
GALBULA RUFICAUDA RUFICAUDA Cuvier. 
Galbula ruficauda Cuvisr, Le régne animal, vol. 1, 1817, p. 420 (Cayenne). 


My first acquaintance with this interesting species of jacamar was 
on the morning of October 26 near Ocumare de la Costa when, as I 
came over the slope of a little hill, I saw one perching quietly on an 
open, shaded perch under the spreading top of a thorny tree. The 
bird, a female, rested rather erect, with the tail hanging straight down, 
turning the head slowly from side to side. Near the tip of its bill it 
held a small butterfly with orange in the wings that fluttered away as 
I walked up after shooting my specimen. Two days later I collected 

36 A monograph of the Trogonidae, ed. 2, 1858, pl. 3 and text. 


77 Auk, 1929, pp. 115-116. 
3% Ann. Carnegie Mus., vol. 14, 1922, p. 243. 
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another, a male, in dense scrub. These jacamars are more active 
and alert than I had anticipated, with nothing of the stolidness of the 
puffbirds. I saw them fly quickly and gracefully, even through 
crowded branches, and when at rest occasionally they twitch the tail 
slightly. One called kwee kwee kwee in a somewhat petulant tone. 
Occasionally I saw them resting as high as 35 feet from the ground but 
always in shade. . 

At La Providencia near Maracay I noted several and collected one 
on November 11, and shot another in wet woods near El Sombrero 
November 20. Isaw a pair near Hato Paya on November 21. Many 
of the country people confused jacamars with hummingbirds, and 
some of them told me that they were hummers that nested in holes 
in the ground. 

The bird from El Sombrero, a male, has the green of the chest band 
partly covered by a suffusion of a metallic-coppery shade. The few 
specimens that I have seen from the northern coastal region of Vene- 
zuela (Puerto Cabello, Ocumare de la Costa, and San Julién) have the 
brown of the under surface faintly paler than in those from inland, 
in this showing some approach to the paler Galbula ruficauda pallens 
found on the coast of Colombia and that probably occurs in extreme 
northwestern Venezuela in the coastal area. 

Berlepsch and Hartert * indicate the type locality of ruficauda as 
“La Guyane, sc. Cayenne,” so that Cory * is wrong in citing it as 
“Colombia.”’ 


Family BUCCONIDAE _ 
MALACOPTILA MYSTACALIS (Lafresnaye) 


Monasa mystacalis LAFRESNAYE, Rev. Mag. Zool., 1850, p. 215 (Valparaiso, 
Santa Marta Mountains, Colombia).3! 

A female was taken on November 7 at an elevation of 2,600 feet 
near Los Riitos on the northern slope of the Cordillera de la Costa 
below Rancho Grande, the point being within the cloud forest that 
covers the upper reaches of those mountains. The bird was found at 
the edge of a high bank along the auto road where it rested motionless 
in the woodenlike, dumpy attitude common to all puffbirds. I was 
much interested in the fresh specimen in the white mustachial streaks 
as these could be made to stand out in a very prominent marking, 
which no doubt is used in display. 

Hellmayr and Seilern * have listed a specimen from Las Quiguas, 
near San Esteban, Venezuela, under the name Malacoptila aspersa 
Sclater, Saying that it differs from AZ. mystacalis of western Colombia 
in smaller size, weaker bill, less extent of white on the forehead, and 


*” Nov. Zool., vol. 9, 1902, p. 103. 

Field Mus. Nat. Hist., zool. Ser., vol. 13, pt. 2, 1919, p. 383. 

81 Fixed by Chapman, Bull. Amer. Mus. Nat. Hist., vol. 36, 1917, p. 342. 
» Arch. Naturg., vol. 78, 1912, pp. 156-157. 
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streaked breast and sides. These distinctions do not apply in the 
case of my bird from Los Riitos, which differs from the Colombian 
specimens that I have seen only in being a little paler below, probably 
only an individual variation. Two skins in the American Museum 
from Cumbre Chiquito near San Esteban do not appear to differ 
from birds from Santa Marta. 


HYPNELUS BICINCTUS BICINCTUS (Gould) 
Tamatia bicincta GouLp, Proc. Zool. Soc. London, 1836 (1837), p. 80 (Venezuela) 8 


On October 26 I collected two near Ocumare de la Costa as they 
rested stolidly on shaded, open perches beneath the crown of spreading 
trees. They perched with the body inclined somewhat forward, 
tail held at an angle, and impressed me as rather dull and stupid. 
October 28 I recorded one eating a large insect. At El Sombrero on 
November 16 one flew from near the ground to an open limb in a tall 
tree, uttering a croaking note. The two from Ocumare were molting 
the primaries. 

Family RAMPHASTIDAE 


AULACORHYNCHUS SULCATUS SULCATUS (Swainson) 


Pteroglossus sulcatus SwAINSON, Quart. Journ. Sci. Lit. Arts, vol. 9, 1820, p. 267 
(Venezuela). 

Near Rancho Grande on November 8 I saw several of these birds 
in heavy forest at 4,000 feet elevation; I shot one but lost it over the 
edge of a steep slope. The following day, lower down at 3,000 
feet, a grunting note called my attention to one of these birds im a 
tree at the edge of the road. This one also fell far below and was 
lost. J was told that the bill was prized by the country people for 
medicine, for what purpose I did not learn, and that it was worth 
5 bolivars. 


Family PICIDAE 
VENILIORNIS KIRKII CONTINENTALIS Hellmayr 


Veniliornis kirkit continentalis HetumMayr, Nov. Zool., vol. 13, Feb. 1906, p. 39 
(Caripé, near Cumand, Venezuela). 

At La Providencia, near Maracay, on November 11 I found two 
working over open tree tunks in a grove and collected a male. One 
was seen at Parapara on November 12, and on November 21, I collected 
a female in heavy woods at Hato Paya north of El Sombrero as it 
climbed busily over the larger limbs. These specimens measure as 
follows: Male, wing 82.3, tail 49.5, culmen from base 21.4, tarsus 
15.3.mm.; female, wing 84.1, tail 49.8, culmen from base 19.0, tarsus 
15.7 mm. The female differs decidedly from the male in much 
narrower dark bars below, so that it is lighter colored on the lower 


3%) Hellmayr and Seilern, Arch. Naturg., vol. 78, 1912, p. 156. 
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surface. From examination of other material, however, it appears 
that this is due to individual variation. 


VENILIORNIS OLEAGINUS REICHENBACHI (Cabanis and Heine) 


Phaeonerpes Reichenbachi CaBanis and Herne, Museum Heineanum, pt. 4, 1863, 
p. 141 (Caracas, Venezuela). 

Near Rancho Grande on November 2 I secured a female in heavy 
forest at 3,900 feet elevation. Others were seen at the borders of the 
woodland on November 3 and 7. The one taken measures as follows: 
Wing 94.3, tail 52.6, culmen from base 21, tarsus 16.8 mm. 

While I have followed current usage in taking the name reichenbachi 
for birds from northern Venezuela, I am uncertain as to the characters 
of the races of this bird from South America. 


PHLOEOCEASTES MELANOLEUCOS MELANOLEUCOS (Gmelin) 
Picus melanoleucos GMELIN, Systema naturae, vol. 1, pt. 1, 1788, p. 426 (Surinam). 


This handsome woodpecker was found in the forests of the Sierra 
de la Costa where, near Rancho Grande on November 5, I heard one 
drumming on a dead tree trunk, producing two rapid blows followed 
after a slight interval by another. The performance was decidedly 
like that of the related species lewcopogon ** of more southern range. 
On November 7 at Los Riitos on the north slope of the mountains I 
saw a fine pair of these birds flying overhead and collected them as they 
moved rather deliberately over the trunk of a huge tree. They . 
peered and postured with alertly moving heads but were silent. Both 
were heavily infested with a large mite that crawled on my hands and 
arms and immediately began to bite. At El Sombrero on November 
17 a beautiful bird was taken at the edge of heavy woodland, and on 
November 20 near the Rio Guarico I watched one for some time within 
a distance of 20 feet. This species has a tough skin, firmly attached 
to the body, especially to the skull. 

The present species, since Ridgway’s review * of the generic status 
of the ivory-billed woodpeckers as a group (the old genus Campephilus) 
has been treated usually in the genus Scapaneus. After careful exam- 
ination I can see no trenchant separation in structure between the 
species placed in Scapaneus and those allotted in Phloeoceastes. The 
only apparent difference is in the relatively greater length of the tenth 
primary in Phloeoceastes robustus (type of that genus). It appears to 
me necessary to unite these two, and the generic name will be Phloeo- 
ceastes as that is the older appellation of the two. 

The male specimens obtained agree in color with melanoleucos from 
farther south and east. The female appears somewhat intermediate 
toward Phloeoceastes melanoleucos malherbii from farther west in more 


See Wetmore, U.S. Nat. Mus. Bull. 133, 1926, p. 215. 
#*U.8. Nat. Mus. Bull. 50, pt. 6, 1914, pp. 9-10. 
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buffy coloration and heavier barring of the under surface. A female 
in the National Museum from San Julidn, a short distance east of 
La Guaira, seems also to show this intermediate character. It may be 
noted that this specimen and the one from Los Riitos come from the 
north slope of the coastal mountains. Birds from the Mérida region 
in Venezuela and from the mountains of the Santa Marta region in 
Colombia are typical malherbii, while skins from Fundacién and from 
Los Pendales, Atlaintico, in Colombia are somewhat intermediate but 
are to be called malherbiz. 


CENTURUS RUBRICAPILLUS RUBRICAPILLUS Cabanis 


Centurus rubricapillus CaBpanis, Journ. fiir Orn., 1862, p. 328 (Barranqu lla, 
Colombia). 

The first specimen was taken at La Providencia near Maracay on 
October 21, and others were seen there on November 11. Near 
Ocumare de la Costa they were common from October 23 to 30 and 
were found in a variety of situations from the large cacti growing over 
the arid hills or isolated trees in fields and pastures to the tall, rather 
dense groves of trees used as shade over the cacao plantations. Near 
Kl Sombrero they were recorded from November 14 to 21. My 
attention was usually attracted to them by their shrill, chattering calls. 
Four specimens taken come from the three localities mentioned. 

After comparison of a considerable series I find it difficult to dis- 
tinguish races in these birds except for the very distinct seductus found 
on San Miguel Island in the bay of Panama. In general, in birds 
from Colombia, Venezuela, Trinidad, and Tobago the male has the 
light frontal band between the red of the crown and the base of the bill 
averaging wider. In some there is also a gray band across the back 
of the pileum separating the red of the crown from that of the nape. 
Both sexes have the white markings on the tail usually less extensive. 
This is typical rubricapillus. 

Specimens from Panama and Costa Rica have the light frontal band 
in the male averaging narrower, and the red of the crown always 
unbroken. In both sexes the white markings on the tail are usually 
more extensive. If these are recognized as distinct they will bear the 
name wagleri. 

There is much individual variation among them, so that the char- 
acters given hold for only a part of the specimens from either area. 


CHRYSOPTILUS PUNCTIGULA PUNCTIPECTUS Cabanis and Heine 


Chrysoptilus punctipectus CaBanis and Heinz, Museum Heineanum, pt. 4, 1863, 
p. 163 (Venezuela). 


Near El Sombrero these woodpeckers were found regularly from 
November 14 to 20, working over open branches in the trees. A male 
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taken November 14 measures as follows: Wing 103, tail 63.4, culmen 
from base 25.7, tarsus 21.6 mm. 


PICUMNUS SQUAMULATUS OBSOLETUS Allen 


Picumnus obsoletus ALLEN, Bull. Amer. Mus. Nat. Hist., vol. 4, Apr. 6, 1892, p. 55 
(El Pilar, near CarGpano, Venezuela). 

On October 28 I found one of these tiny birds in dense scrub near 
Ocumare de la Costa, resting across a branch, yawning prodigiously 
and stretching its neck, apparently to aid in ejecting a pellet of hard, 
indigestible insect remains. Near El Sombrero on November 16 
I collected another as it rested on a vertical branch, which it ham- 
mered vigorously, clinging with its relatively huge feet while the tail 
swung clear. On November 20 one worked actively through small 
branches, 20 feet from the ground in wet woodland near the Rio 
Guarico. . 

All three specimens are males. The one from Ocumare, in fresh 
plumage, is lighter colored above than the two from El Sombrero, 
which are somewhat worn. Measurements are as follows: Wing 
51.5, 50.8, 50.8, tail 27.2, 24.5, 27.4, culmen from base 11.8, 12.4, 11.8, 
tarsus 11.8, 12.8, 11.8 mm. 


Family DENDROCOLAPTIDAE 


DENDROPLEX PICIROSTRIS PHALARA Wetmore 


Dendroplex picirostris phalara Wetmore, Smithsonian Misc. Coll., vol. 98, No. 4, 
Mar. 10, 1939, p. 4 (El Sombrero, Estado Guarico, Venezuela). 

The first of these birds was seen on November 12 near Parapara, 
where one was collected as it worked among the larger branches of a 
thorny tree. Near El Sombrero they were fairly common, so that 
three were obtained on November 14, 18, and 19. They were found 
in the more open scrub and also in low, wet woods. They climbed 
like Lepidocolaptes. On November 20 I found two chattering and 
calling about holes in trees in heavy forest near the Rio Guarico. 

These birds are distinct from typical picirostris in the greater extent 
of light color over the upper breast, lighter auricular region, paler 
forehead, more extensive light streakings on the hindneck, and heavier 
bill. They are nearly allied to longirostris of Margarita Island in 
greater extent of white on the breast and in larger bill, but they have 
the light spots on the crown and hindneck larger, the light area on the 
forehead more extensive, and the breast markings more buffy. The 
breast is browner and lighter colored, less blackish. While I have 
seen specimens from Parapara and El Sombrero only, it is probable 
that this race extends across the northern Ilanos. 
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XIPHORHYNCHUS TRIANGULARIS HYLODROMUS Wetmore 


Xiphorhynchus triangularis hylodromus WrtTmorn, Smithsonian Misc. Coll., 
vol. 98, No. 4, Mar. 10, 1939, p. 2 (4,500 feet elevation above Rancho Grande, 
Estado Aragua, Venezuela). 

Near Rancho Grande these birds were fairly common in heavy 
forest, two being taken on November 8 and 5 at 3,700 feet elevation 
and two on November 8 at 4,500 feet. They were seen climbing over 
the stems of large creepers, or the trunks of trees, probing in crevices 
with the bill. The two last mentioned were calling loudly and seemed 
to be mated. 

Heilmayr and Seilern,® in discussing a small series of this bird from 
the Cumbre de Valencia, remarked on a slight difference in the color 
of the back when their birds were compared with those of Bogoté. 
The four skins obtained at Rancho Grande indicate other distinctions 
that set off a well-marked race, distinguished from the typical form 
by brighter olive-brown color above, with the secondaries darker, less 
reddish brown, the under surface lighter, more greenish olive and more 
abundantly spotted, the spots being lighter colored. The throat is 
decidedly lighter, with the dark marginal lines on the feathers reduced 
in width. The present form is now known from Rancho Grande and 
the Cumbre de Valencia. 


XIPHORHYNCHUS NANUS DEMONSTRATUS Hartert and Goodson 


Xipkorhynchus nanus demonstratus Hartert and Goopson, Nov. Zool., vol. 24, 
1917, p. 419 (San Esteban Valley, Venezuela). 

Specimens were taken at Maracay on October 21 and at Ocumare de 
la Costa on October 28. A third was secured at an elevation of 3,600 
feet in El Portachuelo above Rancho Grande on November 7. ‘The 
birds were seen climbing about in trees, sometimes among the higher 
branches and sometimes near the base. The one taken at Rancho 
Grande gave a loud, whistled song. The bird last mentioned, which 
comes from heavy rain forest, is distinctly brighter colored, with the 
spots and streakings lighter than the other two from lowland areas. 
While Hellmayr gives this form and nanue as races of guitatus, they 
differ so in duller color and slenderer bill that I prefer to consider 
them specifically distinct. 


LEPIDOCOLAPTES SOULEYETII LITTORALIS (Hartert and Goodson) 


Picolaptes albolineatus littoralis Hartert and Goopson, Nov. Zool., vol. 24, 1917, 
p. 417 (Quebrada Seca, ‘‘Estado Bermudez,” Venezuela). 


On October 24 I saw several in the lower edge of the rain forest at 
an elevation of 700 feet in the valley of the Rio Cumboto west of 
Ocumare de la Costa. My attention was attracted to one by its 


%¢ Arch. Naturg., vol. 78, 1912, p. 110. 
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steady pecking at the trunk of a tree, a noise that I attributed at first 
to some woodpecker. On November 11 I collected two from several 
seen climbing over the trunks of trees in an open grove at La Provi- 
dencia near Maracay, and on November 12 I shot one in open scrub 
near Parapara, Estado Guarico. Others were seen at El Sombrero on 
November 18 and 20 and at Hato Paya on November 21. 


LEPIDOCOLAPTES LACHRYMIGER LAFRESNAYI (Cabanis and Heine) 


Tiripobrotus Lafresnayt CaBANis and Hurne, Museum Heineanum, vol. 2, 1859, 
p. 88 (Caracas, Venezuela). 

A female was taken November 8 at an elevation of 4,000 feet above 
Rancho Grande in heavy forest. It measures as follows: Wing 94.2, 
tail 80.3, culmen from base 27.0, tarsus 19.3 mm. 

From ZL. s. littoralis of the lowlands this bird is distinguished by 
slightly larger size and by spotted rather than streaked crown. 


CAMPYLORHAMPHUS TROCHILIROSTRIS VENEZUELENSIS (Chapman) 


Xiphorhynchus venezuelensis CHAPMAN, Bull. Amer. Mus. Nat. Hist., vol. 2, 1889, 
p. 156 (Venezuela). 

Near El Sombrero on November 18 I collected a female in a stand 
of good-sized trees bordering a shallow ravine near La Meseta. Two 
days later I recorded another in low, wet woods near the Rio Guarico. 
The specimen secured measures as follows: Wing 94.7, tail 89.7, 
culmen from base 73.4, tarsus 23 mm. 


SITTASOMUS GRISEICAPILLUS GRISEUS Jardine 


Sittasomus griseus JARDINE, Ann. Mag. Nat. Hist., vol. 19, 1847, p. 82 (Tobago). 


On November 2 at 3,700 feet elevation in the Cordillera de la Costa 
above Rancho Grande I shot a male from a little flock of forest birds 
traveling in company. Another was seen on November 6, like the 
first one creeping over a tree trunk. Without comparative material 
at hand I have identified this bird in accordance with Hellmayr’s 
treatment.®” 


DENDROCINCLA FULIGINOSA MERULOIDES (Lafresnaye) 


Dendrocop: meruloides LAFRESNAYE, Rev. Mag. Zool., 1851, p. 467 (near Cumané, 
Venezuela) .'8 
The only one secured was a male, taken on November 6 at 3,000 
feet elevation near Rancho Grande. It was climbing rather slowly 
over the trunk of a tree in heavy forest. Zimmer ®* includes this 
form as a race of fuliginosa. 
7 Field Mus. Nat. Hist., zool. ser., vol. 13, pt. 4, 1925, pp. 359-360, 


According to Hellmayr, Field Mus. Nat. Hist., zool. ser., vol. 13, pt. 4, 1925, p. 366. 
# Amer. Mus. Nov., No. 728, 1934, p. 18. 
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Family FURNARIIDAE 
SYNALLAXIS CINNAMOMEA BOLIVARI Hartert 


Synallazis terrestris bolivart Harrert, Bull. Brit. Orn. Club, vol. 37, Mar. 6, 1917, 
p. 31 (Silla de Caracas, Venezuela). 

On November 6 at 2,800 feet elevation on the north slope of the 
mountains near Rancho Grande, I heard a high-pitched, excited call 
from a tangle of morning-glory and other low growth beside the road 
and finally secured an adult male of this bird as it moved about under 
heavy cover. 


SYNALLAXIS ALBESCENS OCCIPITALIS Madarasz 


Synallazis occimitalis Mapar&sz, Ann. Hist. Nat. Mus. Nat. Hungarici, vol. 1, 
pt. 2, Nov. 18, 1903, p. 463 (El Valle, 3,000 metres, Venezuela). 

On November 10 at 3,500 feet elevation near Rancho Grande I 
heard the chattering call of this bird from high grass on an open bank 
beside the highway, and after long watching I secured a female in 
worn plumage. In identifying this specimen I have followed Zimmer “° 
who includes the area eastward to Caracas in the range of this form. 
The crown and shoulder are dark in hue. 


SYNALLAXIS ALBESCENS TRINITATIS Zimmer 


Synallazis albescens trinitatis ZimMER, Amer. Mus. Noy., No. 819, Sept. 17, 1935, 
p. 2 (Princestown, Island of Trinidad). 

On November 19 near El Sombrero I found these birds very com- 
mon in high grass and weeds near the Rio Guarico and collected a 
male. All seen were in very worn plumage. This bird compared 
with the one from Rancho Grande has the crown and shoulder dis- 
tinctly paler, the breast lighter, the flanks distinctly paler, and the 
sides of the head lighter gray. 


CERTHIAXIS CINNAMOMEA FUSCIFRONS (Madarasz) 


Synallaris fuscifrons Mapardsz, Orn. Monatsb., vol. 21, Feb. 1913, p. 22 (Ara- 
cataca, Santa Marta District, Colombia). 

A female taken at El Sombrero, November 17, typical of this form 
in having the entire forehead dull olive-gray, marks a southern ex- 
tension of the range. Near the Meseta this bird flew to a small tree 
with a little brush about its base growing on a slight hummock in a 
shallow, very muddy lagoon, and proceeded to move leisurely with 
constantly jerking tail first through the higher branches and then 
lower down near the ground. It seemed entirely intent on its own 
affairs, paying no attention to the passing of other birds, disregarding 
even hawks. Jt was equally oblivious to the sticks and stones that I 


s#Amer. Mus. Nov., No. 861, June 22, 1936, pp. 14, 18. 
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threw at it in an attempt to frighten it to another situation where I 
could secure it, even when these missiles struck within a foot or two. 
Finally it flew with quickly undulating flight to a tree on the shore 
when I shot it. 

CRANIOLEUCA SUBCRISTATA (Sclater) 


Synallaxis subcristata ScuatER, Proc. Zool. Soc. London, 1874, p. 20, pl. 4, fig. 1 
(near Caracas, Venezuela). 

The only one seen was taken in the valley of the Rio Cumboto at 
400 feet elevation near Ocumare de la Costa, October 31, as it climbed 
actively about a tangle of vines at the edge of dense scrub. The 
dusky streaking on the crown is so indistinct as to be barely made out, 
and there is no suggestion of a superciliary streak. 


PHACELLODOMUS RUFIFRONS INORNATUS Ridgway 


Phacellodomus inornatus Ripaway, Proc. U. S. Nat. Mus., vol. 10, July 2, 1887’ 
p. 152 (Caracas, Venezuela). 

The nest of sticks of this bird, pendant at the end of a branch, met 
my eye as I entered the grounds of the Agricultural School, at La 
Providencia near Maracay, on October 21, my first day afield in 
Venezuela, and these same structures were seen constantly as I trav- 
eled through the country. They were noted at Ocumare de la Costa, 
where I collected a bird on October 31, at Parapara (specimen) and 
Ortiz on November 12, and near E] Sombrero from November 13 to 
21 (specimen November 16). ‘Two skins were secured at Maracay 
on October 21. The birds frequented tangles of brush and vines, 
usually in pairs or little groups of half a dozen, and often chattered 
and scolded about their nests. 


XENICOPSOIDES MONTANUS VENEZUELANUS (Hellmayr) 


Philydor venezuelanus HeLuMayr, Rev. Frang. Orn., vol. 2, Apr. 7, 1911, p. 49 
(Cumbre de Valencia, Estado Carabobo, Venezuela). 

Near Rancho Grande these birds were fairly common. On Novem- 
ber 4 two were seen and one taken in dense brush at the edge of the 
forest, where they appeared near at hand to utter low, querulous 
notes. The following day I collected a pair at an elevation of 3,700 
feet as they clambered about among twigs and leaves. One was seen 
in a display in which it circled with spread wings among the trees while 
it called excitedly in a high-pitched tone. Another was taken on 
November 10 near this same point while it moved rather slowly 
through low growth in heavy forest. 


PHILYDOR RUFUS COLUMBIANUS Cabanis and Heine 


Philydor columbianus CaBanis and Herns, Museum Heineanum, pt. 2, 1859, p. 
29 (Cumbre de Valencia). 


The three taken include two females collected at 3,700 and 3,900 
feet elevation near Rancho Grande, November 2 and 4, and a male 
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from lower down on the north slope of the Cordillera de la Costa at 
2,600 feet near Los Riitos on November 7. The birds were found 
working about among creepers and leafy branches in dense forest, 
except for the one from Los Riitos, which was shot as it flew across 
the road. 

While Cabanis and Heine have given the type locality as “Porto 
Cabello,” Hellmayr *! has corrected this to Cumbre de Valencia, as 
the bird is found in the forested mountains and not on the coast. 


THRIPADECTES VIRGATICEPS KLAGESI (Hellmayr and Seilern) 


Automolus klagesi HELLMAYR and SxEILERN, Verh. Orn. Ges. Bayern, vol. 11, 
1912, p. 157 (Cumbre de Valencia, Estado Carabobo, Venezuela). 


The only specimen seen was a male taken on November 10 at an 
elevation of 4,000 feet in El Portachuelo above Rancho Grande. It 
was moving quietly about in low brush growing in the shade of dense 
forest. It measures as follows: Wing 89.5, tail imperfect, culmen 
from base 25.0, tarsus 27.1 mm. 


XENOPS MINUTUS NEGLECTUS Todd 


Xenops genibarbis neglectus Topp, Proc. Biol. Soc. Washington, vol. 26, Aug. 8, 
1913, p. 173 (Las Quiguas, Estado Carabobo, Venezuela). 


The only one seen was taken on October 31 in a tangle of vines at 
the edge of dense scrub along the Rio Cumboto near Ocumare de la 
Costa. It hung often back down like a titmouse, the hght marks on 
the side of the head showing prominently. 


SCLERURUS ALBIGULARIS ALBIGULARIS Sciater and Salvin 


Sclerurus albigularis ScLaTER and Savin, Proce. Zool. Soc. London, 1869, p. 630 
(Cumbre de Valencia, Estado Carabobo, Venezuela) .‘? 


At 3,600 feet elevation in E] Portachuelo above Rancho Grande, 
Venezuela, one was taken low down in heavy growth on November 7. 
Measurements are as follows: Wing 86.8, tail 61.7, culmen from base 
23.7, tarsus 23.4 mm. 


Family FORMICARIIDAE 
TARABA MAJOR GRANADENSIS (Cabanis) 
Diallactes granadensis CaBANis, Journ. fiir Orn., 1872, p. 234 (Bogota, Colombia). 


Found only at 400 feet elevation along the Rio Cumboto near 
Ocumare de la Costa on October 31. In dense brush one came hop- 
ping slowly toward me through the branches, scolding and chattering. 


‘1 Field Mus. Nat. Hist., zool. ser., vol. 13, pt. 4, 1925, p. 205. 
42 Hellmayr, Field Mus. Nat. Hist., zool. ser., vol. 18, pt. 4, 1925, p. 247. 
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It proved to be a juvenile bird fully grown but with the indistinctly 
barred juvenal plumage on breast, flanks, and back. A few minutes 
later I secured an adult female. 


SAKESPHORUS CANADENSIS INTERMEDIUS (Cherrie) 


Hypolophus canadensis intermedius Curerriz, Brooklyn Inst. Mus. Sci. Buil., 
vol. 2, No. 6, 1916, p. 277 (Caicara, Orinoco River, Venezuela). 


A common species of highly attractive appearance found in dense 
scrub. At Ocumare de la Costa specimens were taken on October 28 
and 31. Near El Sombrero I collected one each on November 16, 20, 
and 21, the last one coming from Hato Paya. The birds chattered 
and scolded at me from cover but were often difficult to find. When 
seen the raised crest always attracted the eye. 

There is considerable variation in color of the back, both in males 
and females, but all are distinct from the brighter brown S. c. pul- 
chellus of farther west. They are identified as intermedius tentatively 
only, with the assumption that probably at least two forms are repre- 
sented. Males from Ocumare are decidedly grayish brown on the 
back and have the under tail coverts white without black at the base. 
The female is duller brown than a female from Trinidad. The males 
from El Sombrero have larger bills and are lighter, brighter brown on 
the back. Below the black of the breast is restricted, and the sides 
are whiter. The female is lighter on the back, has the black streaks 
on the breast nearly obsolete, and shows more white on the abdomen. 
It is probable that the specimens from Ocumare represent an unde- 
scribed form. 


THAMNOPHILUS DOLIATUS FRATERCULUS Berlepsch and Hartert 


Thamnophilus doliatus fraterculus BERLEPSCH and Hartert, Nov. Zool., vol. 9, 
1902, p. 70 (Altagracia, Rio Orinoco, Venezuela). 


This interesting bird was first taken at Parapara on November 12 
and was fairly common near El Sombrero from November 16 to 20. 
One was observed at Hato Paya on November 21. It was encoun- 
tered in thorn scrub, where it moved about under cover but was 
called out into sight without much difficulty. The three collected 
are females. 3 


DYSITHAMNUS PLUMBEUS TUCUYENSIS Hartert 


Dysithamnus tucuyensis Hartert, Nov. Zool., vol. 1, 1894, p. 674, pl. 15 (Buea- 
rito, Tocuyo, Venezuela). 

Near Rancho Grande three males were taken on November 3,005 
and 8 at elevations ranging from 3,700 to 4,000 feet. The birds were 
found in heavy forest, twice in low undergrowth, and once with a little 
flock of forest birds moving quickly through the treetops. Their 
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dark-gray coloration made them difficult tosee. Two of the birds are 
immature, one with indistinctly streaked throat suggesting the mark- 
ings of the female, the other with tiny spots of dull white on the 
throat and the sides of the head. An adult with the throat plain has a 
concealed shoulder marking of white that is lacking in the youngest of 
the other two and only faintly indicated in the other. 


DYSITHAMNUS MENTALIS CUMBREANUS Hellmayr and Seilern 


Dysithamnus mentalis cumbreanus HELLMAYR and SxHILeERN, Verh. Orn. Ges. 
Bayern, vol. 12, 1915, p. 203 (Las Quiguas, San Esteban Valley, Estado 
Carabobo, Venezuela). 

At Rancho Grande on November 2 and 8 I collected six of these little 
birds at elevations of 3,900 and 4,000 feet. They ranged in little 
groups through medium or high levels in heavy forest. They made 
a regular part of little roving bands of forest birds and hopped and 
flitted actively, ordinarily behind the cover of leaves. At a distant 
glance they often suggested warblers. 


MYRMOTHERULA SCHISTICOLOR SANCTAE-MARTAE Allen 


Myrmotherula sanctae-martae ALLEN, Bull. Amer. Mus. Nat. Hist., vol. 18, Aug. 
25, 1906, p. 160 (Valparaiso, Santa Marta region, Colombia). 

The four taken near Rancho Grande on November 3, 5, and 6 were 
obtained at elevations of 3,700 and 3,800 feet in heavy forest. They 
are tiny birds that ranged in dense brush or in masses of creepers, 
feeding actively and nervously through the twigs. The series includes 
one immature male that is paler colored than the adult, that lacks the 
white tips on the wing coverts, and that has the black throat patch 
only faintly indicated. 


NEORHOPIAS GRISEA INTERMEDIA (Cabanis) 


Formicivora intermedia Capanis, Arch. Naturg., 1847, p. 225 (Aragua,# Vene- 
zuela). 

In the region around Ocumare de la Costa where five specimens were 
collected these small birds were common from October 23 to 31, several 
were seen near Maracay on November 11, and one was taken at Para- 
para on November 12. Near El Sombrero they were common. They 
were found in dense scrubs and in growths cf weeds and vines near the 
ground, ordinarily not going higher than the lower limbs of the trees. 
Near Maracay they were noted in brush-grown pastures, and at El 
Sombrero I found them in low woods near the river as well as in the 
drier scrubs. Many were seen at Hato Paya. Ata little distance the 
males often appear entirely black except for the flash of white in the 
wing bars. The notes are a trilling chatter. 


43 Designated by Hellmayr, Field Mus. Nat. Hist., zool. ser., vol. 13, pt. 3, 1924, p. 187. 
14787&8—39—— 4 
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CHAMAEZA RUFICAUDA CHIONOGASTER Hellmayr 


Chamaeza turdina chionogaster HELLMAYR, Bull. Brit. Orn. Club, vol. 16, May 28, 
1906, p. 91 (E. Guacharo, near Caripé, Estado Monagas, Venezuela). 1 
Near Rancho Grande this interesting bird was fairly common. 
Specimens were taken on November 6 at 3,700 feet and on November 8 
at 4,000 feet. Soon after my arrival in this section I began to hear a 
loud, whistled song from dense growth with no clue as to the musician 
until one day in El Portachuelo one sang near at hand. I called and 
watched intently until suddenly a bird moved in the dark shadows of 
the undergrowth with a rattling of its wings and a moment later I had 
itin my hand. On November 8 at 4,000 feet elevation in heavy forest 
with the ground fairly open beneath I saw one within a few feet of me. 
It walked easily and alertly and then, suddenly, sang its song, a steady 
repetition of a single whistled note, given slowly at first and then more 
rapidly and insistently to die away again quickly toward the end. To 
me this was one of the most interesting of the forest birds. 


GRALLARICULA LORICATA (Sclater) 


Grallaria loricata ScuateR, Proc. Zool. Soc. London, 1857, p. 129 (near Caracas, 
Venezuela). 
The only one seen was taken on November 7 at 3,600 feet elevation 
in El] Portachuelo above Rancho Grande. It flew up in heavy under- 
growth to rest quietly only a few feet away. 


GRALLARIA HAPLONOTA HAPLONOTA Sclaier 
Grallaria haplonota ScuaTeER, Ibis, 1877, p. 442 (Venezuela near Caracas “*). 


These interesting birds were found in small numbers along a winding 
trail through dense, wet forest in El Portachuelo above Rancho 
Grande. Here I shot an immature female at 3,600 feet on November 
4 and a male at 3,900 feet on November 10. One morning as I 
descended this trail toward noon I had a glimpse of an alert, long- 
legged bird that ran quickly across a little open space and then dis- 
appeared. The following day at the same place one ran down the 
sloping path and into the cover of leaves at the side. A moment later 
at a call it ran out suddenly with a quick, robinlike movement and 
in another moment was in my hand. On November 10 a little 
higher on the same trail, following a shot I heard a call that for a 
moment I thought came from some laborer giving me warning that 
he was in the forest. I wondered casually what had brought a work- 
man into this remote woodland, when suddenly the note came more 
clearly and I recognized that it was a bird. It was a sound difficult 
to describe except to say that it was a low-pitched, rather hollow- 
sounding whistle that I could imitate with sufficient accuracy to 


* According to Hellmayr, Field Mus. Nat. Hist., zool. ser., vol. 13, pt. 3, 1924, p. 338. 
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draw the bird up within a few feet. It answered me regularly, 
coming nearer and nearer, until suddenly I found the caller in one 
of these ant-pittas that appeared with a thrushlike flirt of its wings 
on a log a few feet away. It eyed me for an instant and then dropped 
out of sight, but presently it came up again and I secured it. Another 
was heard farther on at 4,000 feet. The natives know this bird as 
pichén. The breast muscles were moderate in size and light in color, 
indicating little use. The juvenile bird has a few streaks of cinnamon- 
buff scattered over the back and sides of the crown. 


Family COTINGIDAE 
EUCHLORNIS FORMOSA FORMOSA (Hartlaub) 


Ampelis formosa HaRTLAUB, Rev. Mag. Zool., 1849, p. 275, pl. 14, fig. 1 (Caracas,‘5 
Venezuela). 

These were birds of the rain forest at Rancho Grande where I 
secured specimens on November 4, 7, and 10 and where I found them 
from 3,600 feet upward. They ranged low in heavy undergrowth 
where they came to feed on a blue colored berry. They moved about 
rather actively at times and again slowly and deliberately but stopped 
frequently to rest for a few minutes so that I sometimes had difficulty 
in seeing them. They are heavy bodied, have a very small oil gland, 
and the feathers on back and rump are very loosely attached. The 
adult male is one of the most beautifully colored of all forest birds, 
with its black head and throat, green back, wings, and tail, white 
spots on the ends of the tertials, green flanks, and yellow underparts 
with a large spot of deep red on the upper breast and lower foreneck. 


PACHYRAMPHUS POLYCHOPTERUS TRISTIS (Kaup) 


Psaris marginatus iristis Kaur, Proc. Zool. Soc. London, 1851 (Oct. 28, 1852), 
p. 48 (Cayenne).‘® 
Seen on three occasions near E] Scmbrero—on November 13, when 
a female was shot as it moved actively through the branches of a 
thorn bush; on November 14, when one was seen in dense scrub; 
and on November 21, when a female was taken in dense woods near 
Hato Paya, 18 miles northwest. 


Family PIPRIDAE 
CHIROXIPHIA LANCEOLATA (Wagler) 
Pipra lanceolata WacuER, Isis (von Oken), 1830, p. 931 (‘‘Guiana sive Cajenna’’). 


On October 30 near Ocumare de la Costa at the edge of a patch 
of dense scrub I heard a whistled call, reminiscent of Guatemala, and 
45 The original description says Venezuela only. Caracas is indicated by Hellmayr, Field Mus. Nat, 


Hist., zool. ser., vol. 13, pt. 6, 1929, p, 121. 
46 Designated by Bangs and Penard, Bull. Mus. Comp. Zodl., vol. 64, 1921, p. 387. 
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soon determined that the note was that of the present species. I 
secured two here in heavy growth, one low down and the other about 
20 feet from the ground. The call seemed somewhat louder than 
that of ©. linearis, which I had known elsewhere, and the birds 
ranged somewhat higher in the thickets. On the following day, now 
thet I knew the note, I found this a common bird along the valley 
of the Rio Cumboto. Here its whistled calls and an occasional mew- 
ing, scolding note came constantly from the brush where the birds 
kept to dense cover. As they ordinarily present the breast to the 
observer and are usually seen indistinctly because of intervening 
leaves they give the impression of being entirely black. When one 
flew across the highway, bowever, my eye caught a flash of light blue 
from the back. 


Family TYRANNIDAE 
SAYORNIS NIGRICANS LATIROSTRIS (Cabanis and Heine) 


Aulanaz latirostris CaBaNis and Hrinn, Museum Heineanum, pt. 2, 1859, p. 68 
(Bolivia). 

In crossing the Cordillera de la Costa on October 22 I was delighted 
to see this friendly bird as soon as we had reached the elevation of the 
rain forest below Rancho Grande, and the following day Ventura 
Barnés, Jr., brought me my first specimen. Later, I secured others 
on November 3, 5, and 9. The birds were found from an elevation 
of 1,500 feet on the north side to the summit of the pass in El Porta- 
chuelo and were most common above 2,500 feet. They were observed 
only along the roadway, about cutbanks and at the crossings of 
barrancas, never penetrating into the forest. In all their mannerisms 
they recalled the race of the black phoebe of the Southwestern United 
States. The four taken have the white edgings of wings and tails 
decidedly more extensive than the three other latirostris I have seen 
(two from Perti and one from the Santa Marta region), a difference 
due possibly to fresher plumage. 


FLUVICOLA PICA (Boddaert) 


Muscicapa Pica Boppaxrt, Table des planches enluminéez, 1783, p. 42 (Cayenne). 


At Ocumare de la Costa on October 25 I took a male from a shaded 
perch in a little tree on the playa at Independencia. With steadily 
twitching tail it moved actively near the ground. On October 29 I 
watched another for some time as it circled above the water of the 
lagoon, flapping and turning for minutes ‘at a time and after a rest on 
some projecting stub continuing its flight. With its pointed wings 
it resembled a little swallow. At El Sombrero on November 16 


I collected one at a nearly dry lagoon located in a small opening in the 
woods. 
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Fluvicola pica in its broadly white shoulders and the extent of white 
on the rump and upper tail coverts is so different from F’. albiventer in 
which the back is wholly dark and there is only a narrow line of white 
on the rump that | do not believe it proper to consider them conspecific, 
at least until intergradation is proved. All that I have seen refer 
definitely to one group or the other. 


PYROCEPHALUS RUBINUS SATURATUS Berlepsch and Hartert 


Pyrocephalus rubinus saturatus BERLEPScH and Harrert, Noy. Zool., vol. 9, 
Apr. 1902, p. 34 (Altagracia, Rio Orinoco, Venezuela). 

At Ocumare de la Costa I secured a fine adult male as it rested on a 
shaded perch beneath a little tree on the open playa. This bird is not 
quite in full plumage, being dark brown on the back. Others were 
seen here on October 29 and 30. On November 12 and 21 I observed 
them frequently between Maracay and El Sombrero, and at the latter 
point they were common from November 13 to 20. A male taken on 
November 16 is in full plumage, with the upper surface and the under 
wing coverts sooty black, as is characteristic of this dark race. 


MACHETORNIS RIXOSA FLAVIGULARIS Todd 


Machetornis rixosa flavigularis Topp, Ann. Carnegie Mus., vol. 8, May 20, 1912, 
p. 210 (Tocuyo, Estado Lara, Venezuela). 

The southern race of this curious flycatcher has been so well known 
to me that it was a delight to make the acquaintance of the somewhat 
yellower northern form when on October 17 I saw two perched on the 
back of a horse near the little stream in the lower part of the city of 
Caracas. At Ocumare de la Costa on October 25 and 28 I collected 
two specimens on the open playa at Independencia, where the birds 
rested in the tops of small, solitary trees or ran about on the ground 
among grazing goats and burros. They were seen alone or in groups 
of two or three and were alert and tame, calling occasionally with 
weak, squeaky notes. One was taken at La Providencia near Mara- 
cay on November 11, and at El Sombrero I saw them on the open 
prairies from November 15 to 21. On the latter date they were 
recorded at Hato Paya. 


MUSCIVORA TYRANNUS MONACHUS (Hartlaub) 


Tyrannus (Milvulus) monachus Hartuaus, Rev. Zool., vol. 7, 1844, p. 214 (Guate- 
mala). 
The only one recorded was a male taken on November 15 on an 
open prairie on the Meseta at El Sombrero. In early morning, follow- 
ing a heavy rain, the bird rested on a stick a foot from the ground. 
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The specimen shows the characters assigned by Zimmer *” in 
his review of this species. The two outer primaries are much nar- 
rowed at the tip, the narrowed portion being from 2.0 to 2.7 mm. wide 
and 13.0 to 13.4 mm. long, set off by an abrupt, deep notch from the 
rest of the feather. The third primary has the narrowed portion 4.5 
to 5.0 mm. wide and 15 mm. long, the basal notch not deeply incised. 
The fourth feather is not modified. The breast is pure white and the 
back light gray with an indication of a narrow white collar on the 
hindneck. 


TYRANNUS DOMINICENSIS DOMINICENSIS (Gmelin) 


Lanius dominicensis GMELIN, Systema naturae, vol. 1, pt. 1, 1788, p. 302 (His- 
paniola). 
At Ocumare de la Costa one was taken on October 30, and another 
was observed the day before. Near I] Sombrero a second specimen 
was collected on November 18, and one was seen on the sixteenth. 


TYRANNUS MELANCHOLICUS CHLORONOTUS Berlepsch 


Tyrannus chloronotus BERLEPSCH, Ornis, vol. 14, 1907, p. 474 (Temax, Yucatan). 


Three males were taken at Ocumare de la Costa on October 23 and 
27 and at El Sombrero on November 18. The birds were common and 
were seen in the grounds of the American Legation at Caracas on 
October 17, at Maracay on October 21 and November 11, and along the 
highway from Maracay to El Sombrero on November 12 and 21. 


EMPIDONOMUS VARIUS SEPTENTRIONALIS Todd 


Empidonomus varius sepientrionalis Topp, Proce. Biol. Soc. Washington, vol. 29, 
June 6, 1916, p. 96 (El Trompillo, Estado Carabobo, Venezuela). 
At El Sombrero on November 18 I found one in the dry scrub where 
it rested on open perches. 


MYIODYNASTES CHRYSOCEPHALUS INTERMEDIUS Chapman 


Myiodynasies chrysocephalus intermedius CuarpMaN, Bull. Amer. Mus. Nat. Hist., 
vol. 31, July 23, 1912, p. 152 (Las Nubes, 5,000 feet, Sierra Nevada de Santa 
Marta, Colombia). 

Three males were secured in heavy forest near Rancho Grande at 
elevations ranging from 3,000 to 4,000 feet, where they were found at 
the edge of an open trail, or in small openings made by a falling tree. 
They seemed to be true forest birds, reminding me in their choice of 
haunt of the Tolmarchus with which I had been familiar in Haiti and 
Puerto Rico. The birds are probably commoner than these few 
observations indicate since they perch quietly in the smaller trees and 
in the dense growth are easily overlooked. 


“ Amer. Mus. Nov., No. 962, 1937, pp. 4-7. 
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CONOPIAS INORNATA (Lawrence) 


Myjiozetetes inornatus LAwRENcE, Ann. Lyc. Nat. Hist. New York, vol. 9, 1869, 
p. 268 (Valencia, Venezuela). 

At El Sombrero I saw this unusual bird on several occasions. A 
female was taken on November 15 in a small grove on the open prairie 
at the Meseta. Others were seen later in similar situations or about 
small lagoons. In the field they are easily confused with Myiozetetes 
c. rufipennis, as the color pattern is the same in both. C. inornata is 
distinguished by lack of the yellow and orange crown patch, deeper 
yellow under surface, and slightly larger size. The one taken measures 
as follows: Wing 93.7, tail 80.8, culmen from base 17.3, tarsus 22.0 mm. 


MYIOZETETES CAYANENSIS RUFIPENNIS Lawrence 


Myiozetetes rufipennis LawrENcE, Ann. Lyc. Nat. Hist. New York, vol. 9, 1869, 
p. 267 (Valencia, Venezuela). 

A common bird in northern Venezuela that was recordea at Caracas 
on October 17, near Ocumare de la Costa October 28 to 31, and near 
El Sombrero in November. At Ocumare where the birds were especi- 
ally common I took a female on October 28. They were found along 
roads, in pastures, or about lagoons, where the trees grew in open 
formation. Often they were seen in pairs or in little groups that flew 
ahead of me with chattering calls, and a flash of yellow color, some- 
times displaying the yellow and orange in the crown. The bird taken 
measures as follows: Wing 83.5, tail 67.5, culmen from base 15.4, 
tarsus 17.8 mm. 


PITANGUS SULPHURATUS RUFIPENNIS (Lafresnaye) 


Saurophagus rufipennis LAFRESNAYE, Rev. Mag. Zool., 1851, p. 471 (Caracas, 
Venezuela). 

Recorded at Maracay on October 21 and November 11 (specimen), 
Ocumare de la Costa October 23 to 31, and El Sombrero November 13 
to 21 (specimen). This is one of the common birds seen in travel in 
this country. 


MYIARCHUS FEROX VENEZUELENSIS Lawrence 


Myiarchus venezuelensis LAWRENCE, Proc. Acad. Nat. Sci. Philadelphia, 1865, p. 
38 (Venezuela). 

One was taken on November 20 in wet woodland along the Rio 
Guarico near El Sombrero. It was a long, slender bird that moved 
slowly through the branches, in such a peculiar manner that at first 
I took it for a small cuckoo. It proves to be an immature bird, 
though fully grown, with the rectrices bordered on both webs very 
narrowly with cinnamon and a brownish wash on the upper tail 
coverts. Identification to subspecies is made on geographic grounds. 
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MYIARCHUS TYRANNULUS TYRANNULUS (Miller) 


Muscicapa tyrannulus Mtuuer, Natursystem, Suppl., 1776, p. 169 (Cayenne). 

Recorded as follows: Maracay, October 21 (specimen); Ocumare 
de la Costa, October 25 to 30 (two specimens); El Sombrero, No- 
vember 13 to 21 (specimen). Birds seen on the open south slopes 
below the rain forest at Rancho Grande on November 4 and 9 are 
supposed to have been this form, but of this I was not certain. At 
Maracay they were found in the tops of fair-sized trees in open 
groves, but in the dry scrub they rested usually on sheded perches in 
the larger bushes. I saw them also in the high shade trees over cacao 
plantations. 


MYIARCHUS TUBERCULIFER TUBERCULIFER (d’Orbigny and Laf. esnaye) 


Tyrannus tuberculifer p’ORBIGNY and LarresNay®, Synopsis avium, Mag. 
Zool., vol. 7, cl. 2, 1837, p. 48 (Guarayos, Bolivia). 
One was taken October 21 as it rested on the middle branches of a 
tree in a grove at La Providencia near Maracay. Another was seen 
here on November 11. 


NUTTALLORNIS BOREALIS (Swainson): Olive-sided Flycatcher 


Tyrannus borealis Swainson, Fauna Boreali-Americana, vol. 2, 1831 (Feb. 1832), 
p. 141, pl. 85 (Carlton House, Saskatchewan). 

From November 3 to i0 I saw oceasional individuals resting in the 
dead limbs at the tops of tall trees standing on ridges, where the birds 
had commanding views over the valleys, or heard their calls as I 
traveled hidden mountain trails below. Truly this flycatcher must 
be a connoisseur of mountain scenery, since similar localities make 
favorite haunts for it on its breeding grounds in the north. The 
birds are quite fearless, as I shot two parakeets one after the other 
from a dead tree only a few feet distant from one of these flycatchers, 
which merely turned its head to watch its larger companions fall. 

A male olive-sided flycatcher taken on November 3 was in good 
flesh but was not fat. It had already begun the molt and renewal of 
the inner wing feathers. This specimen measured as follows: Wing 
107.5, tail 65.8, culmen from base 18, tarsus 15.5 mm. 

Recently van Rossem * has shown that the name Muscicapa meso- 
leuca Lichtenstein ® that has been attributed by Hellmayr ® to the 
olive-sided flycatcher in reality is Elaenia mesoleuca of South America, 
allowing return to the familiar specific name of borealis for the bird 
here under discussion. 

“* Trans. San Diego Soc. Nat. Hist., vol. 7, 1934, pp. 350-382. 


“9 Preis-Verzeichniss mexicanischer Vigel . . . , 1830, p. 2. 
® Field Mus. Nat. Hist., zool. ser., vol. 13, pt. 5, 1927, p. 189. 
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The contention that there are two subspecies of olive-sided fly- 
catchers, one that breeds in the eastern part of the United States and 
Canada and the other in the West, is not borne out by examination of 
a long series of specimens. There is no difference in color evident 
that is not due to individual variation. As for size differences, while 
it is true that the smallest individuals as indicated by wing measure- 
ment come from the East and the largest from the West, and that a 
small average difference in a considerable series from the two areas is 
evident, the overlap in wing size is so extensive that it covers more 
than half the individuals seen. In other words, if two races are dis- 
tinguished more than half the birds examined could be placed in 
either group. Under these circumstances recognition of two forms is 
not justified, a matter in which I agree with John T. Zimmer, who has 
investigated this question with the extensive series in the American 
Museum of Natural History. 


MYIOCHANES CINEREUS BOGOTENSIS (Bonaparte) 


Tyrannula bogotensis BONAPARTE, Conspectus avium, vol. 1, 1850, p. 190 (Bogotd, 
Colombia). 


The first one seen was taken in an open grove at La Providencia 
near Maracay, October 21. Near Ocumare de la Costa I shot another 
at an elevation of 700 feet in the Rio Cumboto Valley, where it rested 
on an open perch above the road. Another was seen there on Octo- 
ber 31. Twelve miles south of El Sombrero on November 13 I 
obtained one in thorn scrub, where it was flying out from a perch to 
capture passing insects with a snap of the bill. The bird from 
Ocumare de la Costa, a female, is darker and a little larger, and 
measures as follows: Wing 69.0, tail 59.0, culmen from base 13.6, 
tarsus 12.8 mm. The other two are a little paler above and in the 
gray of the sides and breast. They measure as follows: Maracay, 
female, wing 69.0, tail 57.6, culmen from base 13.3, tarsus 12.7 mm.; 
El Sombrero, male, wing 67.3, tail 56.2, culmen from base 14.5, 
tarsus 13.4 mm. While indicating perhaps an approach toward the 
paler forms of farther south they are definitely bogotensis. 


MYIOCHANES FUMIGATUS CINEBRACEUS (Lafresnaye) 


Tyrannula cineracea LAFRESNAYE, Rev. Zool., vol. 11, 1848, p. 7 (Caracas, 
Venezuela). 


Two were taken at Rancho Grande on November 4 and 9. The 
birds were common in the rain forest and were observed from 2,600 
to 3,500 feet, probably ranging higher. Like the olive-sided fly- 
catcher they seek perches on dead branches in the tops of tall trees 
where they have a commanding outlook. They were seen frequently 
near the highway as it was open here, and in the forest I often heard 
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their clear calls of whit pray teer, when the birds themselves were 
invisible above. 

Measurements of these two are as follows: Male, wing 88.8, tail 
72.0, culmen from base 17.0, tarsus 14.7 mm.; female, wing 80.4, tail 
71.6, culmen from base 16.6, tarsus 14.1 mm. 

While I have used here the generic name Myiochanes, under the 
International Code there will be return to the older title Contopus for 
the generic name of this group of flycatchers. 


PYRRHOMYIAS VIEILLOTOIDES VIEILLOTOIDES (Lafresnaye) 


Muscicapa (Tyrannula) vieillotoides La¥RESNAYE, Rev. Zool., vol. 11, 1848, p. 
174 (Caracas, Venezuela). 


On October 22 as I crossed the Cordillera de la Costa in company 
with Dr. Henri Pittier at an elevation of 2,850 feet near Los Riitos 
below Rancho Grande I collected a fine pair of this species. The 
birds were resting among vines hanging from the face of a steep bark 
at the edge of heavy forest and were evidently mated. 

These two attracted attention by their darker coloration and led to 
the description of the paler race spadiz from the Cumana region.” 


TOLMOMYIAS SULPHURESCENS EXORTIVUS (Bangs) 


Rhynchocyclus sulphurescens exortivus Banas, Proc. Biol. Soc. Washington, vol. 
21, July 27, 1908, p. 163 (La Concepcién, Santa Marta region, Colombia). 


At El Sombrero these birds were fairly common, three specimens 
being taken on November 18 and 21 (the last at Hato Paya). These 
three appear brighter yellow on the under surface and greener on the 
crown than the single specimen from the Santa Marta region at hand, 
and they are also a little smaller. They measure as follows: One male, 
wing 64.5, tail 51.3, culmen from base 12.6, tarsus 17.9 mm.; two 
females, wing 59.5, 62.8, tail 52.3, 55.5, culmen from base 13.0, 14.7, 
tarsus 17.8, 18.0 mm. 


TOLMOMYIAS FLAVIVENTRIS AURULENTUS (Todd) 


Rhynchocyclus flaviventris aurulentus Topp, Proc. Biol. Soc. Washington, vol. 26, 
Aug. 8, 1913, p. 171 (Mamatoco, Santa Marta region, Colombia). 

The three taken come from Ocumare de la Costa, October 30; 
Maracay, November 11; and El Sombrero, November 14. The birds 
were found in thickets and open brush where they moved about 
actively. At El Sombrero it was interesting to find this species, 
smaller and brighter yellow in color, with the somewhat lnngety more 
greenish T. sulphurescens exortivus. 


5 Pyrrhomyias vieillotoides spadic Wetmore, Smithsonian Misc. Coll., vol. 98, No. 4, Mar. 10, 1939, p. 5 
(Los Palmales, elevation 450 meters, Estado Monagas, Venezuela). 
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TODIROSTRUM SYLVIA GRISEOLUM Todd 


Todirosirum schistaceiceps griseolum Topp, Proc. Biol. Soc. Washington, vol. 26, 
Aug. 8, 1913, p. 170 (El Hacha, Bolivar Railroad, Estado Lara, Venezuela). 
A male was taken in dense scrub at La Trilla at an elevation of 250 
feet inland from Ocumare de la Costa on October 23. The several 
species of small flat-billed flycatchers with grayish breasts, yellowish 
flanks, and more or less greenish backs found in this area make field 
observations difficult. The present race has the bill entirely black, 
the head darker, and the back and the wing feathers unmodified. 


TODIROSTRUM CINEREUM CINEREUM (Linnaeus) 
Todus cinereus Linnarvs, Systema naturae, ed. 12, vol. 1, 1766, p. 178 (Surinam). 


Two females were taken at Maracay October 21, and 12 miles south 
of El] Sombrero on November 13. Several were seen at Ocumare de la 
Costa on October 28 and 30. They were found in dense brush or 
scrub, or in tangles of branches and vines, sometimes 30 feet from the 
ground, where they often moved about actively, more like warblers 
than flycatchers. 


EUSCARTHMORNIS IMPIGER (Sclater and Salvin) 


Euscarthmus impiger ScLaTER and SALVIN, Proc. Zool. Soc. London, 1868, p. 171, 
pl. 13, fig. 1 (near Caracas, Venezuela). 

At Ocumare de la Costa a female was taken on October 27, and others 
were seen on October 28 and 31. They were observed at Maracay on 
November 11, and two more were taken at El Sombrero on November 
13 and 19, the Jast locality being a definite extension of the previously 
known range. It is probable that in common with certain other 
species they range down through the belt of thorn scrub to the region 
of savannas. The iris in a female was pale yellow. These birds hopped 
among the branches like little vireos, moving deliberately and pausing 
to look quietly about with tail hanging straight down. Sometimes one 
darted out to seize an insect on the wing. The light-colored eye was 
always noticeable. 


ATALOTRICCUS PILARIS VENEZUELENSIS Ridgway 


Atalotriccus pilaris venezuelensis Ripaway, Proc. Biol. Soc. Washington, vol. 19, 
Sept. 6, 1906, p. 115 (San Antonio, Estado Monagas, Venezuela). 

A female taken at Maracay on October 21 hopped quickly about in 
vines and branches 20 feet from the ground. On November 19 I 
secured a male near El] Sombrero as it moved slowly near the ground in 
dry scrub. Neither of these birds shows any approach to the dark- 
headed race griseiceps of farther south, back and crown being uniform 
clear green. Specimens in the American Museum of Natural History 
from the hills of Quebrada Seca, the Santa Ana Valley, and Rincén of 
San. Antonio, in northeastern Venezuela (from the area from which the 
race venezuelensis was described), have the crown very slightly darker 
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than the back. The two birds that I secured seem to represent a 
transition stage from the bird of the region mentioned to the Colombian 
form A. p. pilaris, which is duller green above. 


POGONOTRICCUS OPHTHALMICUS Taczanowski 


Pogonotriccus ophthalmicus Taczanowskt, Pree. Zool. Soc. London, June 1874, 
p. 135 (Amable-Maria, Montafia de Vitoc, Dept. Junin, Perd). 

Near Rancho Grande a female was taken November 2 at 3,900 
feet, and a male November 5 at 3,700 feet. Both were hopping 
about among vines in dense forest. While these birds from Vene- 
zuela are listed as the same as those from Perti I doubt very much 
that this is true, without having material for definite comparison. 
Measurements of the two from Rancho Grande are as follows: Male, 
wing 59.7, tail 54.3, culmen from base 10.6, tarsus 16 mm.; female, 
wing 54.7, tail 49.6, culmen from base 10.8, tarsus 14.7 mm. 


CAPSIEMPIS FLAVEOLA CERULA Wetmore 


Capsiempis flaveola cerula WEetTMoRH, Smithsonian Mise. Coll., vol. 98, No. 4, 
1939, p. 6 (Independencia, Ocumare de la Costa, Estado Aragua, Venezuela). 
Near Ocumare de la Costa these birds were fairly common, speci- 
mens being taken on October 23, 28, and 31. ‘They were found in 
growths of scrub, sometimes in more open localities, and sometimes 
in the denser growth. They move alertly among the leaves like 
vireos or titmice. On October 23 I saw a female collecting nesting 
material. 

These specimens from Ocumare de la Costa with a considerable 
series from the Orinoco region serve te separate the Venezuelan birds 
as a distinct race, a matter that has been suspected by other workers. 
The new form differs from Capsiempis flavecla flaveola in having the 
lores and the feathers behind the nostril distinctly whitish and the 
throat whiter. Skins from the Orinoco Valley vary slightly toward 
the typical form but still are distinct. Capsiempis flaveola leucophrys 
has the throat much more extensively white, the underparts duller 
yellow, the back duller green and is larger in size. The race cerula 
ranges throughout Venezuela so far as is known at present. 


INEZIA SUBFLAVA CAUDATA (Salvin) 


Capstempis caudata Sstvin, Bull. Brit. Orn. Club, vol. 7, 1897, p. 16 (Ourumee, 
British Guiana). 

On November 14 I secured one of these interesting birds in dense 
scrub near E] Sombrero. Another was seen on November 18, and on 
November 20 I shot two in low woods along the Rio Guarico. They 
were found moving through branches low down near the ground. 
This seems to be a northern record for the species. 

From specimens from the upper Orinoco and the Casiquiare, which 
i have called J. s. subflava, these differ in lighter, more brownish 
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upper surface with a grayish wash on the forehead, broader white 
wing bars, more white on the throat, and slightly lighter yellow 
under surface. A male measures as follows: Wing 51.8, tail 52.3, 
culmen from base 11.5, tarsus 17.8 mm. The sex could not be de- 
termined on one of the other specimens, and the third seems to be 
nnmature. 
ELAENIA CRISTATA Pelzela 
Elainea cristata PetzeLn, Zur Ornithologie Brasiliens, pt. 2, 1869, p. 177 (City 
of Goyaz, Brazil). 

Near La Trilla, toward the mountains to the south of Ocumare de 
la Costa, at an elevation of 250 feet, I secured an adult female with a 
grown young bird, in the tops of bushes in an open thicket. The 
identification of these two birds has offered some difficulty and has 
been made only after careful study of extensive material in the 
National Museum and in the American Museum of Natural History. 
There is no question that they represent cristata, which hereto- 
fore has been recorded north oniy to the Orinoco, and also there is 
little doubt that they belong to a race that has still to be recognized 
systematically. H. cristata differs from related species in decidedly 
larger bill and in larger, heavier feet and tarsi. In these characters 
the two birds from La Trilla are well marked. The adult female, 
however, is definitely darker above than skins from farther south 
and seems to have bill and feet even larger than the average. As 
has just been stated these two represent an undescribed form but 
more material is required to properly delimit it. The specimens 
represent a new record for northern Venezuela. 


ELAENIA ViRIDICATA PALLENS (Bangs) 


Myiopagis placens pallens Banas, Proc. New England Zodél. Club, vol. 3, Mar. 31, 
1902, p. 85 (Santa Marta, Colombia). 

At El Sombrero on November 15 I shot an adult male as it moved 
about near the ground in a little grove at the edge of the prairie on 
the Meseta. On November 18 I secured an immature bird in heavy 
growth when it was working quietly through the limbs. This indi- 
vidual, which is decidedly smaller than the other, apparently because 
of its immaturity, has the crown dull brown except for two or three 
small feathers that mark the anterior section of the light crown streak. 
The back has a mixture of dull brown, and the wing coverts are dull 
brown centrally, with shghtly paler, brighter edgings. 


ELAENIA FLAVOGASTER FLAVOGASTER (Thunberg) 


Pipra flavogaster THuNBERG, Mem. Acad. Imp. Sci. St. Pétersbourg, vol. 8, 1822, 
p. 286 (Rio de Janeiro, Brazil). 


This common species was taken first at Maracay on October 21, 
when I found one hopping actively through a treetop at La Provi- 
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dencia. Near Ocumare de la Costa on October 28 and 30 they were 
common about berry-bearing shrubs in dense scrub where they kept 
carefully under cover. Three were taken there. Near El Sombrero 
they were seen on various occasions, and one was taken on Novem- 
ber 13. 

Lénnberg * who identified Thunberg’s type said that it was marked 
as from Brazil. Hellmayr ® has designated Rio de Janeiro as the 


type locality. 
SUBLEGATUS MODESTUS GLABER Sclater and Salvin 


Sublegatus glaber SctateR and Satvin, Proc. Zool. Soc. London, 1868, p. 171, 
pl. 13, fig. 2, and text figure (Caracas, Venezuela). 


One was taken at Ocumare de la Costa on October 27 and another 
at El Sombrero on November 18. The birds were found in growths 
of scrub where they moved about in the branches of low trees. 

While in the original description Sclater indicates only “in Vene- 
zuela”’ as a locality, on page 168 in a table in which ‘the exact locali- 
ties are added when they are stated on the specimens,” the. bird is 
listed from ‘‘Caracas.’”’? Specimens from Aruba, Bonaire, Curagao, 
and Margarita at first glance appear paler, grayer above than others, 
but while many of the mainland birds appear darker numerous speci- 
mens can be found from Venezuela that match the island skins exactly. 


PHAEOMYIAS MURINA INCOMTA (Cabanis and Heine) 


Elainea incomta CaBanis and Heinz, Museum Heineanum, pt. 2, 1859, p. 59 
(Cartagena, Colombia). 


The four specimens obtained were secured at Maracay, October 21, 
Ocumare de la Costa, October 28, and El Sombrero, November 17 
and 19. The birds were found in thorn scrub, or other thickets, 
sometimes where the growth was fairly open and again in the denser 
areas. They were usually rather low down and moved slowly through 
the branches. The light line, partly concealed by overlying feathers, 
running along the side of the head behind the eye is a distinctive mark 
with the bird in the hand. The bird from Ocumare is partially 
albinistic with a few yellowish-white feathers scattered over the back. 


CAMPTOSTOMA OBSOLETUM NAPAEUM (Ridgway) 


Ornithion napaeum Ripeway, Proc. U. 8. Nat. Mus., vol. 10, Aug. 6, 1888, p. 520 
(Diamantina, near Santarem, Brazil). 


r 
The only one seen, a female, was taken near El Sombrero, Novem- 
ber 18, as it worked about a clump of a parasitic plant in a small 


82 This, 1903, pp. 241-242. 
% Field Mus. Nat. Hist., zool. ser., vol. 13, pt. 5, 1927, p. 402. 
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thorn bush. The tips of the greater coverts are white, those of the 
lesser coverts deep olive-buff, the two wing bands being thus distinctly 
different in color. The bird is slightly grayer above than specimens 
from the type locality. It measures as follows: Wing 46.3, tail 33.9, 
culmen from base 9, tarsus 14.1 mm. 


MIONECTES OLIVACEUS VENEZUELENSIS Ridgway 


Mionectes olivaceus venezuelensis Ripaway, Proc. Biol. Soc. Washington, vol. 19, 
Sept. 6, 1906, p.. 116 (Guacharo, Estado Monagas, Venezuela). 


The first of these curious birds was shot at an elevation of 700 feet 
im dense rain forest in a deep ravine above the Rio Cumboto near 
Ocumare de la Costa. Others were taken in heavy forest near Rancho 
Grande on November 5 and 10. They moved through the branches 
with the mannerisms of a titmouse or a vireo, ranging low down in 
undergrowth near the ground. 

These three differ slightly from three others examined, including 
the type, in the American Museum of Natural History in being 
slightly brighter yellow below, not only on the abdomen but also on 
the chest and foreneck. In this they indicate a slight approach 
toward AM. o. galbinus from the Santa Marta region in Colombia. 


Family HIRUNDINIDAE 


IRIDOPROCNE ALBIVENTER (Boddzert) 


Hirundo albiventer BopparrtT, Table des planches enluminéez, 1783, p. 32 
(Cayenne). 


On November 14 on the Meseta at El Sombrero several alighted 
on bare spots of ground on the open prairie and remained there for 
some time. Others flew actively about or rested on vines. In the air 
or at rest the white markings were striking. Two adult males were 
taken. On November 20 I saw several along the Rio Guarico. 


STELGIDOPTERYX RUFICOLLIS AEQUALIS Bangs 


Stelgidopteryz ruficollis aequalis Banes, Proc. New England Zoél. Club, vol. 2, 
1901, p. 58 (Santa Marta, Colombia). 


This swallow was common along the roadside through the coast 
range near Guamitas above Maracay and through the foothill country 
back of the northern coastal plain from October 22 to November 10. 
The birds were found alone, in pairs, or in little groups where the 
highways were bordered by rocky cuts. As I approached they circled 
out from little openings in the bank where they were evidently 
preparing to nest, sometimes alighting on bare, dead branches in the 
tops of trees nearby, but more often disappearing out over the valleys 
not to return until I had passed. The fact that they seemed rather 
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shy was explained by the small boys who practiced marksmanship 
on them with stones if they stopped nearby. 

Near El Sombrero from November 14 to 20 these swallows were 
recorded in open country, or more frequently along the Rio Guarico. 
In early morning they often alighted on bare ground on the prairies 
or along the roads. 

On the wing this swallow appears plain gray-brown and white, 
the rufous brown of the throat and upper breast and the yellowish 
color of the abdomen showing rarely and then only under the most 
favorable conditions of light. They have the circling indecisive flight 
of all small swallows, and in general appearance and habits suggest 
the northern roughwing, though the call note is louder and sharper. 

Three specimens were obtained, a male taken at El Limén, above 
Maracay, October 30, by Ventura Barnés, Jr., and two females shot 
near Rancho Grande on November 3 and 9. All these have the rump 
decidedly paler than the back, the extent of this lighter color varying 
in the three. One of the females is renewing the outer primaries in 
molt. In the male the roughened serration of the outer web of the 
outer primary is decidedly more evident than in the females. 


HIRUNDO RUSTICA ERYTHROGASTER Boddaert: Barn Swallow 


Hirundo erythrogaster BoppArER?T, Table des planches enluminéez, 1783, p. 45 
(Cayenne). 


At Ocumare de la Costa from October 23 to 31 the migrant barn 
swallow was common, resting on wires at the houses near the beach 
at Independencia or circling over the open flats: On November 13 
I saw one 12 miles south of El Sombrero. . 

On my return north, on November 26 a female followed the ship, 
the Caracas, all day, and at nightfall we were only a short distance 
from the southeastern coast of Puerto Rico. The bird through 
following this course thus was returning northward, though it was 
the time of fall migration. 

I have indicated elsewhere my belief that our American barn 
swallow is a geographic race of the bird of the Old World. 


PYGOCHELIDON CYANOLEUCA CYANOLEUCA (Vieillot) 


Hirundo cyanoleuca VreituotT, Nouv. Dict. Hist. Nat., vol. 14, 1817, p. 509 
(Paraguay). 
At Rancho Grande numbers of these swallows were found about the 
hotel near El Portachuelo during the early part of November. 
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Family CORVIDAE 
XANTHOURA YNCAS Se og a a a (Dubois) 


Cyanocorax yncas var. caeruleocephala Dvso1s, Bull. Acad. wba Belgique, vol. 
38, 1874, p. 493 (Caracas, Venezuela). 

In the mountain forests at Rancho Grande this jay was fairly com- 
mon’ and was seen to 3,600 feet elevation. They ranged in heavy 
cover and were secretive but usually could be decoyed out into the 
open by an imitation of their notes. They were found here and 
elsewhere in little flocks of 6 to 10. One morning at sunrise such a 
band came into the lower garden at the house, where I could watch 
them from above as they worked through low bushes or came out to 
hop about on the ground, a beautiful and attractive sight. One was 
taken here on November 2. They were also noted near E] Sombrero, 
one flock being seen in the scrub 12 miles south, which must be near 
the southern limit of their range. Another was shot near the town 
on November 18. In this area they frequented dense growths of 
the larger trees, often in localities where the ground was open under- 
neath. Sometimes through curiosity they came within a few feet of 
me, and frequently two or three perched near together on the same 
branch. While some of their notes were peculiar other calls resembled 
those of the blue jay (Cyanocitta cristata) of the Eastern United 
States. They were known as kinkin from one of their common notes. 


Family TROGLODYTIDAE 
HELEODYTES NUCHALIS BREVIPENNIS (Lawrence) 


Campylorhynchus brevipennis LawRENCE, Ann. Lyc. Nat. Hist. New York, vol. 
8, 1866, p. 344 (Venezuela). 

At Maracay these birds were seen on November 11; at Cagua, 
Estado Aragua, one was taken on November 12; and at El Sombrero, 
where the birds were common, one was collected on November 14. 
They were observed at Hato Paya on November 21. These wrens 
are found in dense thickets or in tangles of vines and branches, 
ranging from near the ground to the tops of tall trees. Attention is 
called to them ordinarily by their explosive, grating, croaking notes, 
so grotesque in sound as to be most amusing, and so unusual in type 
as to suggest some strange frog rather than a bird. The wrens move 
about actively but when alarmed remain motionless and hide so that 
a little flock seen in vines in some treetop may disappear completely. 

The barred, spotted plumage of black and white, with gray on the 
crown and more or less brown on the hind neck and upper back, is 
subject to considerable variation in these birds. After examining 
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considerable material I offer the following segregation into geo- 

graphic races: 

HELEODYTES NUCHALIS NUCHALIS (Cabanis): 

Campylorhynchus nuchalis Capanis, Arch. Naturg., vol. 13, 1847, p. 206 (Cumané, 
Venezuela). 

Less heavily spotted below, throat and upper foreneck unmarked, bill 
smaller. 

A fair series from Cumané and San Felix show the extreme develop- 
ment of these characters, being less heavily marked below than birds 
from the Orinoco. 

Orinoco Valley from Caicara to Ciudad Bolivar (probably farther) 
extending to the northeast to the Cumand region. 

HELEODYTES NUCHALIS BREVIPENNIS (Lawrence): 
Campylorhynchus brevipennis LawRENcE, Ann. Lyc. Nat. Hist. New York, vol. 
8, 1866, p. 344 (Venezuela). 

Much more heavily spotted below, the markings extending over 
foreneck, blackish crown markings more extensive and prominent, 
gray of crown darker, bill large and heavy. 

Northern Venezuela south through the Aragua Valley. 


HELEODYTES NUCHALIS PARDUS (Sclater): 
Campylorhynchus pardus ScuatTserR, Proc. Zool. Soc. London, 1857 (Jan. 1858), 
p. 271 (Santa Marta, Colombia). 

Black spottings on lower surface reduced, pileum lighter gray, bill 
large and heavy. 

Northern Colombia, including Santa Marta region. 

The specimen from El Sombrero is intermediate toward nuchalis 
but shows more of the characters of brevipennis. The bird from Cagua 
also seems to verge a little toward the southern form. 


HELEODYTES MINOR MINOR Cabanis 
Heleodytes minor CaBanis, Museum Heineanum, pt. 1, 1851, p. 80 (Venezuela). 


Near El Sombrero these large wrens were found in groves on the 
Meseta or along the borders of the adjacent scrub. Their croaking, 
choking calls were similar to those of the related form with barred 
and spotted plumage Heleodytes nuchalis, but were harsher, suggest- 
ing even more the grotesque calls of some frog or toad. In calling 
they often pose with swelling throat, bill pointed perpendicularly, 
and the tail hanging straight down. These birds sought cover but 
were found both near the ground and high in the trees, where they 
examined bark and leaves in search of food. They were seen usually 
in pairs and were quite tame. 

These specimens show no approach to H. m. albicilius. 
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THRYOPHILUS RUFALBUS CUMANENSIS (Cabanis) 


Troglodytes cumanensis “‘Licht.’’ CaBanis, Journ. fiir Orn., 1860, p. 408 (Cartagena, 
Colombia). 

On October 24 in a deep, wooded ravine above the Rio Cumboto, 
near Ocumare de la Costa, I saw two of these wrens working about 
near the ground. They scolded in wren fashion and then disappeared, 
but by careful watching I took one, an immature female. This bird 
has the duller dorsal coloration of these wrens in northern Venezuela. 

While Hellmayr * has adopted van Rossem’s suggestion © that 
Pheugopedius and Thryophilus be merged, as well as possibly Thryo- 
thorus, I am not prepared to accept this until the whole matter has 
been more carefully studied. 


THRYOPHILUS LEUCOTIS VENEZUELANUS (Cabanis) 


Thryothorus venezuelanus CaBaNis, Museum Heineanum, vol. 1, 1851, p. 78 
(Venezuela). 

At Ocumare de la Costa on October 30 I secured two of these wrens 
after much patient labor in low scrub where they inhabited the densest 
cover. One is an immature female that has just completed the molt 
into the first adult plumage. This specimen measures as follows: 
Wing 59.5, tail 40.8, culmen from base 18.3, tarsus 19.7 mm. The 
other, an adult female, is in full molt on the body and head. 


THRYOPHILUS LEUCOTIS HYPOLEUCUS Berlepsch and Hartert 


Thryophilus albipectus hypoleucus BERLEPScCH and Hartert, Bull. Brit. Orn. 
Club, vol. 12, Oct. 30, 1901, p. 12 (Altagracia, Rio Orinoco, Venezuela). 

On November 20 I secured an adult male at E] Sombrero in a tangle 
of vines and branches in low woods near the Rio Guarico. This speci- 
men is much paler than the two from Ocumare de la Costa, being 
nearly white on the throat and breast, with the color of the flanks 
and posterior underparts paler, and is grayer above, except for the 
tail, which is lighter, brighter brown. It measures as follows: Wing 
62.1, tail 43.8, culmen from base 18.5, tarsus 21.3 mm. It agrees 
with skins from Soledad and Ciudad Bolivar and marks a considerable 
extension in the range of this form. 


PHEUGOPEDIUS MYSTACALIS RUFICAUDATUS (Berlepsch) 


Thryothorus ruficaudatus BuRLtEepscH, Ibis, 1883, p. 491 (Puerto Cabello, Vene- 
zuela). 

The only specimen of this rare bird secured was shot in heavy 

forest at an elevation of 3,900 feet above Rancho Grande, where it 


was working through branches and creepers not far above the ground 


“4 Field Mus. Nat. Hist., zool. ser., vol. 13, pt. 7, 1934, p. 153 
56 Trans. San Diego Soc. Nat. Hist., vol. 6, 1930, p. 208. 
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in company with other small forest birds. It seemed a most unusual 
type of wren. 


TROGLODYTES MUSCULUS CLARUS Berlepsch and Hartert 


Troglodytes musculus clarus BeruerscH and Hartert, Nov. Zool., vol. 9, Apr. 
1902, p. 8 (Bartica Grove, British Guiana). 

This house wren was seen at all points visited, beginning with the 
grounds of the American Legation at Caracas on October 17. At 
Ocumare de la Costa one was taken on October 28, and birds were in 
song about the house where I lived during the rest of my stay. In 
the mountains, near Rancho Grande, the wren was found in clearings 
about houses, and one was taken on November 7 at Los Riitos. Near 
El Sombrero the bird was common, and a breeding male was taken 
on November 20 near the Rio Guarico, where, with a female in attend- 
ance, it was singing about holes in trees along an old road. The song, 
while generally similar to that of Troglodytes aédon of the United 
States, is sharper in tone and more emphatic, particularly at its close. 
Part of the scolding notes, however, are distinctly different. The 
bird frequents tangles of vines and low bushes near the ground, and 
in its habits seems identical with the northern house wrens. 


HENICORHINA LEUCOPHRYS VENEZUELENSIS Hellmayr 


Henicorhina leucophrys venezuelensis HELLMAYR, Journ. fiir Orn., 1903, p. 530 
(Mount Bucarito, near Tocuyo, Estado Lara, Venezuela). 

Near Rancho Grande from November 2 to 10 this wren was one of 
the commonest birds of the heavy forest. Six specimens were taken. 
The birds ranged in the densest woodland, and were seen up to 4,000 
feet elevation, probably going higher. They were also found where 
the thickets were sufficiently dense alone the roadways when the for- 
est proper had been cleared away. They ranged near the ground, 
being partial to dead falls and similar shelter, always in damp, shad- 
owy locations where their dull colors made it difficult to see them ex- 
cept when they were in motion. They were tame and frequently 
came within a few feet of me. 

They were found always in pairs. The loud, clear song, to be de- 
scribed as vociferous rather than highly musical, was given ordinarily 
as a duet in which both male and female joined. One bird, presum- 
ably the male, begins with notes of two or three kinds, while the 
other sounds a single call that is given in sequence in the intervals 
between calls of the other, so that at a little distance the whole sounds 
like the effort of one individual. Only with the birds near the observer 
can the two be separated. If one gives the calls first mentioned with- 
out response from its mate immediately it ceasestosing. Thetworange 
in company exactly as do the Carolina wrens Thryothorus ludovicianus 
of the United States. 
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The specimens taken at Rancho Grande are slightly grayer on the 
breast than one from E] Limén, near Caracas. 


Family MIMIDAE 
MIMUS GILVUS MELANOPTERUS Lawrence 


Mimus melanopterus LawRrENcE, Ann. Lye. Nat. Hist. New York, vol. 5, May 
1849, p. 35, pl. 2 (Venezuela). 

At Ocumare de la Costa from October 22 to 31 these large, light- 
colored mockingbirds were common through the dry scrub and in 
scattered trees over the open playa back of the lagoon. As I ap- 
proached them in this open area they retreated to little thorny trees 
to hide. They sang, sometimes from the tops of houses, with lei- 
surely effort, without great energy. Two were taken on October 25 
and 26. Along the highway from Maracay to El Sombrero on No- 
vember 12 and 21 mockers were fairly common, and at El Sombrero 
I noted them daily from November 13 to 21. T'wo were shot here 
on November 14. 


Family TURDIDAE 
TURDUS FUMIGATUS AQUILONALIS (Cherrie) 


Planesticus fumigatus aquilonalis Currriz, Mus. Brooklyn Inst. Arts Sci., Sci. 
Bull., vol. 1, June 30, 1909, p. 387 (Heights of Aripo, Trinidad). 

On October 23 at an elevation of 250 feet near La Trilla, inland 

from Ocumare de la Costa, I shot one of these brown-breasted 

thrushes from a shaded perch where it had flown from a fruit-bearing 


tree. 
TURDUS LEUCOMELAS ALBIVENTER Spix 


Turdus albiventer Sprx, Avium species novae . . . Brasiliam, vol. 1, 1824, p. 70, pl. 
69, fig. 2 (Pard, Brazil) .6 

On November 17 near El Sombrero I shot an immature female 
from a little group of three or four that flew up from near the ground 
to shaded perches in the tops of tall trees. The others disappeared 
instantly at the discharge of my gun. 

This northern race is given as epphipialis by Hellmayr,*” but with 
only limited material at hand for comparison, it appears to me that 
Todd ® is correct in calling it albiventer. 


8 The original description gives ‘“Minas Geraés et Parae,”’ which is restricted to Par by Hellmayr, Abh. 
Kon. Bayer. Akad. Wiss., K1. II, vol. 22, 1906, p. 618. 

57 Field Mus. Nat. Hist., zool. ser., vol. 13, pt. 7, 1934, p. 401. 

8 Proc. Biol. Soc. Washington, vol. 44, June 29, 1981, p. 52. 


942 PROCEEDINGS OF THE NATIONAL MUSEUM VoL. 87 


Family SYLVIIDAE 
POLIOPTILA PLUMBEA PLUMBICEPS Lawrence 


Polioptila plumbiceps Lawrence, Proc. Acad. Nat. Sci. Philadelphia, vol. 17, 
1865, p. 87 (Venezuela). 

In the somewhat open scrub covering the hot hillsides near Ocumare 
de la Costa, from October 23 to 31, this was one of the most prominent 
of the small birds, as whenever I paused for a moment in the shade of 
a tree in traveling the trails I was almost certain to see a gnatcatcher 
working through the twigs with wings dropped and tail at a jaunty 
angle above its back. Four were taken here, a pair at La Trilla on 
October 23 and others near Independencia on October 25 and 26. 
Near Maracay I shot another on November 11, and at El Sombrero I 
saw them regularly from November 13 to 20. In form and manner- 
isms these birds are identical with other gnatcatchers that I have 
known. Thesong is a simple swees swees swees swee, a pleasing trilling 
note of more volume than that of Polioptila caerulea of the United 
States. Natives at Ocumare called them blanguitas, though I was 
not entirely certain that this was not a descriptive term rather than a 
true name. Both male and female had the dark spot on either side 
of the base of the tongue that I have seen in other species of the genus. 

The male and four females at hand all have the feathers behind the 
nostrils distinctly whitish, a marking that I do not find in any other 
specimens assigned to plumbiceps that are available. The mark is 
especially prominent in the male. 


Family CYCLARHIDAE 


CYCLARHIS GUYANENSIS FLAVIPECTUS Sclater 


Cyclorhis flavipectus ScuaterR, Proc. Zool. Soc. London, 1858 (1859), p. 448 
(Trinidad). 

The four specimens taken include a male from Maracay, November 
11, another from Ortiz, November 12, and a pair from El Sombrero, 
November 16 and 21, the latter from Hato Paya. One chattered 
harshly from concealment among leaves in the grounds of the Amer- 
ican Legation at Caracas on October 17. The bird collected at Ortiz 
was singing a clear, whistled song as it moved leisurely through a 
treetop. At El Sombrero they were seen in open scrub on the uplands 
and in wet woodlands along the Rio Guarico. 

The specimens are identified in accordance with the treatment of 
Hellmayr, ® who notes that the type specimen in the British Museum 
is from Trinidad. 


Field Mus. Nat. Hist., zool. ser., vol. 13, p. 8, 1935, p. 198. 
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Family VIREONIDAE 
HYLOPHILUS AURANTIIFRONS SATURATA (Hellmayr) 


Pachysylvia aurantiifrons saturata HrtumMayr, Nov. Zool., vol. 13, Feb. 1906, 
p. 12 (Rincén de San Antonio, Estado Sucre, Venezuela). 

These are little forest birds that I encountered first at Ocumare 
de la Costa, where one was taken on October 24, at an elevation of 
700 feet above the Rio Cumboto in the middle level of the trees in 
heavy forest. It was in company with a band of other small forest 
birds. At El Sombrero on November 20 I found a little flock in low, 
wet woods near the Rio Guarico and shot three. One sang steadily 
in a most amusing manner repetition of the phrase re-sedrch re-sedrch 
as all fed with the restless motion of little warblers through the smaller 
branches. 

The skins from El Sombrero are slightly more yellowish below 
than the average of those from farther east and north. 


HYLOPHILUS FLAVIPES ACUTICAUDUS Lawrence 


Hylophilus acuticaudus Lawrence, Proc. Acad. Nat. Sci. Philadelphia, 1865, 
p. 37 (Puerto La Cruz, Estado Aragua, Venezuela).® 
Near Ocumare de la Costa two were taken on October 26 and 28 
in dense scrub, where they moved rather slowly through branches 
near the ground, in habits suggesting somewhat the typical vireos. 
One shot near El Sombrero on November 18 was rather more active 
in dense tree growth bordering a dry wash. 


Family COEREBIDAE 


COEREBA FLAVEOLA LUTEOLA (Cabanis) 


Certhiola luteola Capanis, Museum Heineanum, vol. 1, 1851, p. 96 (Puerto 
Cabello(?), Venezuela). 

A common bird in suitable localities. On October 17 several 
were seen in the grounds of the American Legation in Caracas. Near 
Ocumare de la Costa from October 25 to 31 they were found in num- 
bers in the dry scrub near Independencia, particularly about flowering 
trees, where they flitted about, pursuing one another, and then turned 
to the nectar of the blossoms. Three were taken here on October 25 
and 26. Others were seen in shade trees over a cacao plantation, 
and in woodlands along the Rio Cumboto. At La Providencia near 
Maracay on November 11 one was seen carrying nesting material, 
and a female taken was in breeding condition. Others were seen at 
Parapara and Ortiz November 12, and from November 13 to 21 they 
were found in fair numbers near El Sombrero, one being taken on 
November 19. 


© Type locality designated by Todd, Proc. Biol. Soc. Washington, vol. 42, 1929, p. 198. 
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The specimens from Ocumare de la Costa and Maracay are typical 
of luteola in dark dorsal coloration, deep yellow of underparts and 
rump, and large white spot on the outer primaries. The skin from 
El Sombrero is distinctly grayer above but otherwise is similar. It 
indicates the beginning of an approach to guianensis. 


Family COMPSOTHLYPIDAE 
MNIOTILTA VARIA (Linnaeus): Black and White Warbler 


Motacilla varia Linnarvs, Systema naturae, ed. 12, vol. 1, 1766, p. 333 (His- 
paniola). 

At Rancho Grande on November 3 I shot an adult female in heavy 
forest at 3,700 feet elevation. The bird was not fat but was in good 
condition. On November 8 at 4,000 feet I collected an adult male 
from a flock of small forest-inhabiting birds. The men with me 
examined it as a curiosity and considered it the most interesting. of 
the many strange birds that I took this day, an interest that increased 
when I told them that it was a migrant from my own country. 


COMPSOTHLYPIS PITIAYUMI ELEGANS Todd 


Compsothlypis pitiayumi elegans Topp, Ann. Carnegie Mus., vol. 8, May 20, 1912, 
p. 204 (Anzoategui, Estado Lara, Venezuela). 

On October 24 I shot one in rain forest at 700 feet elevation above 
the Rio Cumboto southwest of Ocumare de la Costa, where the bird 
was found in the higher branches of the trees. On November 13 
I took one in dense scrub 12 miles south of El Sombrero and recorded 
another near the town on November 18. 


DENDROICA AKSTIVA AESTIVA (Gmelin) 


Motacilla aestiva Guin, Systema naturae, vol. 1, pt. 2, 1789, p. 996 (Canada). 

One seen at Caracas in the grounds of the American Legation, 
October 17, an adult male taken at Maracay, October 21, from a 
tall tree in open forest at the border of a plantation, and one seen on 
November 19 and an adult female taken on November 20 near the 


Rio Guarico at El Sombrero constitute the records made for this 
northern migrant. 


DENDROICA CAERULESCENS CAERULESCENS (Gmelin): Black-throated Blue Warbler 


Motacilla caerulescens Gmexin, Systema naturae, vol. 1, pt. 2, 1789, p. 960 
(Hispaniola). 

At Ocumare de la Costa on October 27 I watched a female for some 
time in a sea-grape tree growing on the beach. The light was excep- 
tionally good, and the warbler most of the time only a few feet away 
so that I could easily see that it was distinctly light colored. In 
view of this, though the bird was not taken I venture to record it as 
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the typical form, since that is the race that has been reported from 
northern South America. 


DENDROICA CERULEA (Wilson): Cerulean Warbler 


Sylvia cerulea W1tson, American ornithology, vol. 2, 1810, p. 141, pl. 17, fig. 5 
(Philadelphia, Pa.). 

At Rancho Grande in the early morning of November 4 a dozen 
or more were feeding actively through the treetops at the house where 
I was living. 

DENDROICA STRIATA (Forster): Black-poll Warbler 


Muscicapa striata J. R. Forster, Philos. Trans., vol. 62, 1772, p. 428 (Fort Severn, 
west coast of Hudson Bay). 

-At Ocumare de la Costa on October 25 I shot two of these migrant 
warblers from the north as they fed in the tops of low trees in the 
dry scrub. Accustomed for years to the layers of oily fat that cover 
the bodies of black-polls as they pass south through the Eastern 
United States in fall migration, it was a great surprise to find these two 
thin to emaciation. The following day I saw one, and on October 27 
observed several and collected another. Evidently they were arriv- 
ing regularly from the north as I saw them constantly in a large 
sea-grape tree on the beach near my porch as I worked on specimens 
during the afternoon. As they became more common I sometimes 
found little groups feeding on the ground on the open flats near the 
lagoon at Independencia, at some distance from trees or bushes. 
When I first noted them I thought they must be some other bird 
and was much surprised to find that they were this species, ordinarily 
restricted to trees. I was of the opinion that these ground-feeding 
individuals had just arrived from the long flight over the sea as they 
appeared quiet and listless. One or two that I handled were so thin 
that there was noticeable shrinkage in the large muscles of the breast. 
Four taken here at Ocumare were all adults and included birds of 
both sexes. 

At Rancho Grande I recorded black-polls on November 5, 6, and 
7, observing them up to 3,700 feet, and there can be no doubt that 
they spread over the entire mountain. Birds taken here were in good 
flesh though not fat, so that their recovery from the rigors of their 
Jong journey apparently is rapid. At El Sombrero I noted them on 
November 13 and 15. 

While under the International Code the name of this species will 
become Dendroica breviunguis (Spix) as given by Hellmayr," I prefer 
here to use the name Dendroica striata (Forster), since this is the name 
that is current among North American ornithologists. The code of 


61 Field Mus. Nat. Hist., zool. ser., vol. 18, pt. 8, 1935, p. 403. 
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nomenclature of the American Ornithologists’ Union does not recog- 
nize secondary homonyms, a change that might be accepted in the 
International Code for reasons that will be obvious, on a little reflec- 
tion to those interested in such matters. 


SEIURUS NOVEBORACENSIS NOVEBORACENSIS (Gmelin): Northern Water-thrush 


Motacilla noveboracensis GMELIN, Systema naturae, vol. 1, pt. 2, 1789, p. 958 
(New York). 

On October 23 at La Trilla, elevation 250 feet, inland from Ocumare 
de la Costa, I saw and heard several water-thrushes along the rapidly 
running Rio Ocumare. An adult female taken was very thin in flesh, 
so that I assumed that it was a recently arrived migrant. It measures 
as follows: Wing 73.4, tail 48.7, culmen from base 14.4, tarsus 22.0 mm. 
On October 29 two were seen near the lagoon at Independencia. Near 
El Sombrero I saw one in low, wet woods near the Rio Guarico on 
November 20, and on November 21 shot an adult female at Hato 
Paya, 18 miles northwest. This bird measures as follows: Wing 73.5, 
tail 48.5, culmen from base 14.4, tarsus 20.2 mm. Both specimens 
taken are decidedly yellow below and definitely olive rather than 
grayish above; this coloration with the measurements identifies 
them as the eastern form. 


OPORORNIS AGILIS (Wilson): Connecticut Warbler 


Sylvia agilis Witson, American ornithology, vol. 5, 1812, p. 64, pl. 39, fig. 4 
(Connecticut). 

On October 23 I collected an adult male at an elevation of 250 feet 
near La Trilla, inland from Ocumare de la Costa, as it hunted among 
weeds near the ground in the shade of a spreading tree. The bird 
was thin and in poor flesh, so that I assumed that it was a recently 
arrived migrant. 


SETOPHAGA RUTICILLA (Linnaeus): American Redstart 


Motacilla Ruticilla Linnarvus, Systema naturae, ed. 10, vol. 1, 1758, p. 186 
(Virginia). 
This migrant from the north was recorded as follows: Caracas, 
October 17; Maracay, October 21 (specimen) and November 11; 
Ocumare de la Costa, October 23 (specimen from La Trilla), 29, and 


30 (seen at sea level); El Sombrero, near the Rio Guarico, November 
20. 
MYIOBORUS MINIATUS PALLIDIVENTRIS (Chapman) 


Setophaga verticalis pallidiventris CHapmaNn, Bull. Amer. Mus. Nat. Hist., vol. 12, 
1899, p. 153 (Quebrada Seca, near San Antonio, northeastern Venezuela). 

Near Rancho Grande these alert, active birds were common, so 

that I secured three specimens on November 5 and 8. They were 
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seen almost daily about the house in which I lived where they ranged 
through the tops of the tall trees that grew up from deep, steep-sided 
valleys to the level of the yard, but in such locations it was impossible 
to secure them, as specimens shot here would have fallen into the 
depths below to be lost. They were regular parts of the flocks of small 
birds that ranged through the forest and were seen up to 4,000 feet. 
The yellow underparts and white in the tail made prominent field 
marks. Once I saw one spread the tail feathers in a wide fan and hold 
them thus for several seconds, a striking display that was repeated 
several times. The gradual transition by graded steps from this yellow 
form to the one with red breast found in Mexico and Guatemala is 
truly remarkable. 


BASILEUTERUS MERIDANUS MERIDANUS Sharpe 


Basileuterus meridanus SuHarrr, Catalogue of the birds in the British Museum, 
vol. 10, 1885, p. 387 (Mérida, Venezuela). 

Near Rancho Grande these birds were fairly common in dense forest, 
where they worked among the lower branches of the trees or in the 
tops of undergrowth, often in company with little groups of other 
small, forest-loving kinds. The five shot on November 2, 5, 8, and 10 
were taken at elevations ranging from 3,700 to 4,000 feet. 

In my opinion Todd ® is correct in considering that meridanus is 
specifically distinct from tristriatus because of the difference in head 
markings. From examination of a good series it appears that true 
meridanus ranges from the Mérida region east in the mountains to the 
vicinity of Rancho Grande, birds from the mountains about Caracas 
being separable under the subspecific name besserert of Hellmayr, on 
basis of duller, less yellowish color below and lighter greenish tinge of 
the back. I have seen specimens of bessereri from El Limén, Cotiza, 
Silla de Caracas, Galipan in the Cerro de Avila, near Caracas, and 
from Colonia Tovar, Estado Aragua. The specimens secured at 
Rancho Grande agree perfectly with birds from the Mérida region and 
mark the easternmost point from which true meridanus is at present 


known. 
BASILEUTERUS CULICIVORUS CABANISI Berlepsch 


Basileuterus Cabanisi, BERLEPscH, Ornith. Centralbl., vol. 4, 1879, p. 63 (Puerto 
Cabello, Venezuela). 

On October 24 I collected two in heavy rain forest at an elevation of 

700 feet above the Rio Cumboto, southwest of Ocumare de la Costa. 

The birds ranged through the middle level of the trees with other small 


62 Proc. U. S. Nat. Mus., vol. 74, art. 7, 1929, pp. 55-56. 
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forest species. The elevation where my specimens were taken is 
lower than the 1,000-foot level indicated by Todd.® 


BASILEUTERUS FLAVEOLUS (Baird) 


Myiothlypis flaveolus Barrp, Review of American birds, 1865, p. 252 (Rio Para- 
guay, Paraguay). 

Near Ocumare de la Costa on October 30 I collected two of these 
birds and saw several others in an area of dense brush, where the 
ground beneath was open. They walked gracefully and alertly, some- 
times half raising the wings for an instant. Near El Sombrero on 
November 20 one sang as it walked along the ground, the song being 
a repetition of a single note given rather forcefully, in tone suggestive 
of warblers of the Oporornis group. 

The type specimen, in the U.S. National Museum, collected by the 
expedition under Capt. T. J. Page in June 1859, marked ‘‘Paraguay,”’ 
was without question collected along the Rio Paraguay. 


DOLICHONYX ORYZIVORUS (Linnaeus): Bobolink 


Fringilla oryzivora LINNAEUS, Systema naturae, ed. 10, vol. 1, 1758, p. 179 (South 
Carolina). 

Shortly after sunrise on October 16 as our ship entered the harbor 
at La Guaira a flock of about 75 small birds swept in along the shore 
in close formation and rose to pass over the docks. At a casual glance 
I took them for sandpipers, but as I obtained a better look I saw 
that they were bobolinks. I supposed that they had just arrived in 
migration and were making a landfall as there was no place here for 
them to feed. At Ocumare de la Costa before seven on the morning 
of October 28, one flew with a low call from a large sea-grape tree on 
the beach and went uncertainly toward the marsh beyond. It seemed 
to be newly arrived. The following day I flushed half a dozen from 
rushes growing in the lagoon. 


STURNELLA MAGNA PARALIOS Bangs 


Sturnella magna paralios Banas, Proc. New England Zo6él. Club, vol. 2, Feb. 15, 
1901, p. 56 (San Sebastian, 6,600 feet elevation, Santa Marta region, 
Colombia). 

Near Cagua, Estado Aragua, I saw one of these birds on November 
12 but did not have opportunity to collect it. I noted a few others 
offered for sale alive in the bird market in Caracas. An old specimen 
in the U. S. National Museum collection from Valencia, Venezuela, 
agrees in color and size with a skin from San Sebastian, the type 
locality of paralios. 


® Proc. U. S. Nat. Mus., vol. 74, art. 7, 1929, p. 72. 
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GYMNOMYSTAX MEXICANUS (Linnaeus) 


Oriolus mezicanus Linnarus, Systema naturae, ed. 12, vol. 1, 1766, p. 162 
(Cayenne *). 

This fine species was recorded at Cagua on November 12, and in 
the vicinity of El Sombrero it was common from November 13 to 20. 
The birds were found in flocks sometimes in cultivated fields, sometimes 
on open prairies, while often I saw them passing in flight overhead. 
While they walked about over open ground and perched on posts and 
other low elevations, at any alarm they flew into trees where they 
often moved behind masses of leaves and creepers so that I could not 
see them. Aside from this habit they resembled in mannerisms and 
even in notes the familiar yellow-headed blackbird Xanthocephalus 
zanthocephalus of the Western United States. While often called 
orioles, in manner of life they belong certainly with the blackbird 
group. As they fly overhead the black feet show distinctly against 
the clear yellow of the abdomen. At this season they were in molt. 
Two.adult females were prepared as skins on November 13 and 15. 


ICTERUS ICTERUS ICTERUS (Linnaeus) 


Oriolus Icterus Linnarvus, Systema naturae, ed. 12, vol. 1, 1766, p. 161 
(“Cayenne’”’). 

The trupial is a favored cage bird in Venezuela and is kept in many 
homes. I frequently saw them in a wild state about Maracay but did 
not have opportunity to collect specimens until I reached El Som- 
brero, where | secured a pair on November 17. They frequent densely 
leaved trees, and though I heard their pleasant whistled calls daily 
it was often difficult to catch sight of them. Birds kept in captivity 
after a time become decidedly paler in color. 


ICTERUS NIGROGULARIS NIGROGULARIS (Hahn) 


Xanthornus nigrogularis HAHN, Vogel aus Asien, Africa, America und Neuholland, 
livr. 5, 1819, pl. 1 (Jamaica, Mexico, and Cayenne). 

The first of these orioles obtained was a female shot from a tree at 
the edge of a pasture near Ocumare de la Costa on October 30. Near 
El Sombrero, where they were common, five more were taken on 
November 14, 15, 17, 18, and 21 (the last from Hato Paya). They 
were found about groves of trees growing on the prairies, at the borders 
of heavy woodlands, in open scrub growth, or along roadways, living 
among branches and at this season of the year rather silent. 

Designated by Berlepsch and Hartert, Nov. Zool., vol. 9, 1902, p. 32. 


65 Hellmayr, Field Mus. Nat. Hist., zool. ser., vol. 13, pt. 10, 1937, p. 132, says that the type, in the Miinich 
Museum, is labeled Brazil. 
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HOLOQUISCALUS LUGUBRIS LUGUBRIS (Swainson) 


Quiscalus lugubris Swainson, Animals in menageries, 1838, p. 299 (British 
Guiana) .% 

Near Ocumare de la Costa, where three females were taken on 
October 25, 27, and 29, these grackles were fairly common on the open, 
pastured flats around the lagoon at Independencia. They ranged in 
flocks of six or eight birds that walked about on the ground and when 
alarmed took shelter in low trees or in the rushes of the lagoon. Occa- 
sionally‘a whole fiock would fly suddenly to perch on the back of some 
grazing goat, which paid no attention to them whatever. At Maracay 
these birds came about the hotels, and one flew familiarly through 
a broad, high-ceilinged room with large patios on either side. A male 
in full molt was taken at the school at La Providencia on November 11. 
At El Sombrero grackles were common, especially in the pasturelands 
along the Rio Guarico, and many were found in the town itself. The 
dining tables at the hotel were set under the shelter of a little balcony 
that looked out on a small, paved patio with a few shrubs and flowers. 
After the noon meal when all was quiet one or two grackles often came 
to search for food about the tables, eying me sharply as I sat preparing 
specimens, but without fear. The iris in this species is yellow. 


MOLOTHRUS BONARIENSIS VENEZUELENSIS Stone 


Molothrus venezuelensis Stoner, Auk, Oct. 1891, p. 347 (Lake Valencia, Venezuela). 


On November 11 a considerable flock walked among the cattle in 
the grounds of the Agricultural School at La Providencia near Maracay. 
The type specimen, in the U. 8. National Museum, is from Lake 
Valencia, not from San Esteban as stated by Hellmayr.” 


CACICUS CELA CELA (Linnaeus) 


Parus Cela Linnaxnus, Systema naturae, ed. 10, vol. 1, 1758, p. 191 (Surinam) 


The arrendajo is universally known in northern Venezuela, and 
several times I had glimpses of birds that I was sure were this species. 
But it was not until November 16 at El Sombrero that I shot my 
first specimen, an adult male, as it ranged in good-sized trees near a 
small lagoon, where I heard it giving a musical, oriolelike call. Others 
were seen in heavy timber on November 18, and on the following day 
I found a number about the blossoms of a flowering shrub and col- 
lected an adult and an immature female. Many were seen on Novem- 
ber 20 in low woods near the Rio Guarico. The adult female is duller 
black than the male, and the immature female is distinctly more 
grayish, especially on the lower surfaces of the body, than the adult. 
Like Ostinops the plumage of these birds has a distinct musky odor. 

% Designated by Berlepsch and Hartert, Nov. Zool., vol. 9, 1902, p. 33: 


Field Mus. Nat. Hist., zool. ser., vol. 13, pt. 10, 1937, p. 64. 
% Designated by Hellmayr, Nov. Zool., vol. 13, 1906, p. 20. 
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OSTINOPS ANGUSTIFRONS OLEAGINEUS Sclater 


Ostinops oleagineus ScuaTER, Ibis, 1883, p. 154, pl. 7 (Venezuela). 


At Rancho Grande in early morning on November 5 a flock came 
about the house with much chattering and calling to investigate the 
banana plantation, and then to continue into the woods. Some of 
their odd notes suggest in a way some of the calls of the male cow- 
bird (Molothrus ater). A male taken was molting the wings and tail. 
Others were seen on the. two days following. The natives call. this 
bird conote. 

The proper generic name for this group of species is Ostinops, 
Hellmayr ® being completely in error in using Xanthornus, and in 
his statement that through vote at the International Zoological 
Congress at Padua Brissonian names are no longer recognized as 
valid. While such a motion was introduced at the Congress it was 
not sanctioned or accepted by the International Committee on 
Zoological Nomenclature, which has power in these matters. The 
generic names of Brisson are accepted and have definite status. 


OSTINOPS DECUMANUS DECUMANUS (Pallas) 


Xanthornus decumanus Pauuas, Spicilegia zoologica, fasc. 6, 1769, p. 1, pl. 1 
(Surinam). 

A male was taken on October 30 at Ocumare de la Costa from a 
flock of half a dozen found scattered through the tall trees shading a 
cacao plantation. The throat of this bird was filled with banana 
pulp. Near El Sombrero yellow-tails passed overhead daily in early 
morning, and on November 20 I found them common in woods 
near the Rfo Guarico. One that I shot was in bad plumage and was 
injured so that I preserved only the skull. The one taken, with a 
specimen from San Julidn, Venezuela, and two from Demerara agree 
in having a faint indistinct edging or wash of deep chestnut bordering 
the feathers of the middle and lower back, in this differing from skins 
from Colombia west to Panama, which are blacker above, thus sup- 
porting Todd’s contention that the Colombian birds represent a 
distinct race, O. d. melanterus. 


Family THRAUPIDAE 


CHLOROSPINGUS OPHTHALMICUS JACQUETI Hellmayr 


Chlorospingus venezuelanus jacquetti HnutMayr, Anz. Ornith. Ges. Bayern, vol. 4, 
Mar. 1921, p. 28 (Galipdn, Cerro de Avila, near Caracas, Venezuela). 

In the subtropical forest of the Cordillera de la Costa near Rancho 

Grande this was one of the common birds, so that seven skins were 


prepared between November 3 and 10. These small tanagers ranged 


Field Mus. Nat. Hist., zool. ser., vol. 13, pt. 10, 1937, pp. 10-11. 
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from low bushes at the borders of the woodlands to the tops of the 
tallest trees in heavy growth and were found usually with companies of 
other small forest-loving birds. When low down they sometimes came 
within a few feet of me, to hop quickly and alertly through the branches 
with a flutter of wings, with the tail jerking sideways. At such times 
the light-yellow iris showed clearly, while at a distance the white mark 
forming a semicircle around the posterior margin of the eye and the 
yellow breast band were prominent. These specimens agree closely 
with birds in the National Museum from Colonia Tovar and from 
Pico Naiguata, Estado Miranda. 


TACHYPHONUS RUFUS (Boddaert) 


Tangara rufa BoppaERT, Table des planches enluminéez, 1783, p. 44 (Cayenne). 


This wide-ranging bird, known to me previously in northern Argen- 
tina, I saw on October 17 in the grounds of the American Legation in 
Caracas. At Ocumare de la Costa they were common, but it was 
October 30 before J secured my first specimen, a female, as the birds 
frequented the borders of dense scrub where it was difficult to see 
them. A male in molt into adult black plumage, with brown feathers 
still remaining in the wings, was taken on October 31 along the Rio 
Cumboto. Near Rancho Grande they ranged in the brush along the 
highway or in growths of heavy weeds, being seen to an elevation of 
3,500 feet. Several were seen at Maracay on November 11, and I shot 
a male 9 miles north of Parapara, Estado Guarico, on November 12. 


RAMPHOCELUS CARBO VENEZUELENSIS Lafresnaye 


Ramphocelus Venezuelensis LAFRESNAYE, Rev. Mag. Zool., 1853, p. 243 (Caracas, 
Venezuela). 

At La Trilla, mland from Ocumare de la Costa, I collected an adult 
male on October 23, and on the 28th shot two more from a little com- 
pany of four chattering in the lower branches of the shade trees in a 
cacao plantation. They were seen also in the valley of the Rio Cum- 
boto. At Rancho Grande they were recorded on November 9 and 10 
about growths of dense brush along the open roadway. One called 
loudly whis whis as it rested with jerking tail on an open perch. 


HEMITHRAUPIS GUIRA NIGRIGULA (Boddaert) 


Tanagra nigrigula Bopparrt, Table des planches enluminéez, 1783, p. 45 
(Cayenne) .7 
On November 12 I shot a male in a small thorn tree 2 miles south of 
Parapara, Estado Guarico. The following day I saw another near El 
Sombrero working through the branches of thorny trees almost as 
actively as a warbler. 


70 While Boddaert says Cayenne, Buffon, Histoire naturelle des oiseaux, vol. 4, p. 283, gives “Guyane.” 


ee \ 
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The specimen taken, which is just completing the molt, has the 
following measurements: Wing 67.5, tail 55.3, culmen from base 11.8, 
tarsus 17.0mm. While it is identified as nigrigula it must be pointed 
out that the lengths of wing and tail suggest the characters assigned to 
roraimae. More specimens are desirable to check the identity of the 
bird from this area, and the name assigned here is given only tenta- 
tively because of lack of material. 


PIRANGA RUBRA (Linnaeus): Summer Tanager 


Fringilla rubra Linnazus, Systema naturae, ed. 10, vol. 1, 1758, p. 181 (South 
Carolina). 
At Rancho Grande on November 4 one was calling from trees on an 
open slope at an elevation of 3,400 feet. 


PIRANGA LEUCOPTERA ARDENS (Tschudi) 


Phoenisoma ardens Tscuupi, Arch. Naturg., vol. 10, 1844, p. 287 (Vitoce, Depart- 
ment Junin, Pert) .7! 

In the great forests near Rancho Grande this handsome tanager was 
fairly common, and it was always a delight to look from the yard at 
my house and see a glowing red male resting in the morning sun among 
the tops of trees rising from deep valleys to the level of my eyes. The 
birds moved deliberately, resting for minutes at a time, so that their 
beauties could be appreciated to the fullest advantage. Yellow- 
breasted females were taken at 3,700 feet on November 4 and at 
2,600 feet near Los Riitos on November 7. The broad, white wing 
bars are a prominent field mark in both sexes. 


COMPSOCOMA SOMPTUOSA VENEZUELANA Hellmayr 


Compsocoma somptuosa venezuelana HELLMAYR, Verh. Orn. Ges. Bayern, vol. 11, 
1913, p. 317 (Cumbre de Valencia, Estado Carabobo, Venezuela). 

An adult female was taken in heavy forest at 3,700 feet elevation 
above Rancho Grande on November 10 as it fed about the ends of 
branches. Another had been seen earlier at about this same eleva- 
tion. Compsocoma flavinucha of Bolivia differs in its extensively blue 
rump so definitely from the northern members of this group that it 
can hardly be held to be conspecific though it has been so indicated 
recently by Hellmayr,” who lists the bird of northern Venezuela under 
the name Compsocoma flavinucha venezuelana. 


1 Designated by Hellmayr, Field Mus. Nat. Hist., zool. ser., vol. 13, pt. 9, 1936, p. 289. 
72 Field Mus. Nat. Hist., zool. ser., vol. 13, pt. 9, 1936, pp. 199-204. 
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THRAUPIS EPISCOPUS CANA (Swainson) 


Tanagra cana Swainson Ornithological drawings, pt. 3, 1836, pl. 37 (Caracas, 
Venezuela) .”8 
This, one of the abundant birds in forested regions, is found in pairs 
or little groups, ranging well above the ground. They move rather 
rapidly through the higher branches and make bounding flights for 
considerable distances above the forests. They were observed as 
follows: Caracas, October 17 (in the grounds of the American Lega- 
tion); Maracay, October 21 (specimen) and November 11; Ocumare 
de la Costa, October 23 (at La Trilla, at an elevation of 250 feet), 
24 (valley of Rio Cumboto), and 30 (specimen near Independencia) ; 
Rancho Grande, November 3 to 10 (specimen, November 4; seen up 
to 3,600 feet elevation); El Sombrero, November 13 to 21 (specimen, 
November 19). 


CALOSPIZA CHRYSOPHRYS CHRYSOPHRYS (Sclater) 


Calliste chrysophrys SCLATER, Jardine’s Contr. Orn., vol. 4, Jan. 1851, p. 24, ps. 
69, fig. 2 (near Caracas, Venezuela). 
The only one seen was an adult male taken on November 7 near 
Rancho Grande at an elevation of 3,200 feet, where it was feeding at 
the berries of a small tree in company with other species of this genus. 


CALOSPIZA RUFIGENIS (Sclater) 


Calliste rufigenis ScuatER, Proc. Zool. Soc. London, 1856 (Mar. 10, 1857), p. 311 
(Venezuela). 


These tanagers were fairly common in the heavy forest of the 
Cordillera de la Costa at Rancho Grande where I secured three skins 
on November 3 and 10. They were most easily seen when they came 
to small trees laden with berries, but were observed occasionally work- 
ing quickly through the limbs of large trees in company with related 
tanagers and warblers. Some of its colorful relatives so far outshine 
this species in hue that by comparison rufigenis seems dull and ordinary 
until examined by itself alone. 


CALOSPIZA VIRIDISSIMA VIRIDISSIMA (Lafresnaye) 


Aglaia viridissima LAYRESNAYE, Rev. Zool., vol. 10, Sept. 1847, p. 277 (Trinidad) .% 


These beautiful birds were found through the heavy rain forest at 
Rancho Grande, where four skins were obtained on November 4, 5, 7, 
and 9. Ordinarily they moved actively about in the treetops, though 
I saw them also about trees bearing small berries. 


78 Designated by Hellmayr, Arch. Naturg., vol. 90, 1924, p. 185. 
™ Designated by Hellmayr, Nov. Zool., vol. 13, 1906, p. 14. 
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The four taken when compared with C. v. toddi of the Santa Marta 
region have the brown of the head distinctly darker and the coloration 
of the lower surface more bluish green, resembling thus the typical 
form of Trinidad. The shade of green is duller in my November skins 
than in others that I have seen taken in February and June, but this I 
assume is due to wear in the case of the latter. While Hellmayr ® 
has united viridissima and toddi as races of Calospiza gyrola, that bird 
is so different in its blue-marked underparts and yellow shoulders that 
I can see no reason for this action. While generally similar the two 
groups are specifically distinct. 


CALOSPIZA ARTHRUS (Lesson) 


Tanagra Arthrus Lesson, Illustrations de zoologie, livr. 3, Oct. 1832, pl. 9, with 
text (Caracas, Venezuela).76 

One of the most pleasing of forest birds in its beautifully contrasted 
markings of chestnut, yellow, and black this tanager had the fortunate 
additional merit of bemg common over the timbered slopes at Rancho 
Grande, where four skins were prepared on November 2, 4, and 5. 
The birds ranged from the undergrowth to the tops of the tallest trees, 
coming with others to small berry-bearing trees in the lower growth. 
In their movements they suggested titmice at times as they moved 
quickly and then paused to look about. While under proper light 
conditions their colors were visible at some distance, on many occa- 
sions they appeared as dark silhouettes so that their beauty in the 
hand was a surprise. 

Until intergradation is known it seems to me useless and confusing 
to try to list the related members of this group as geographic races of 
arthrus. The only resemblance is in the colors represented, the 
pattern arrangement and the extent of the various colors being 
widely divergent. 


TANAGRA XANTHOGASTER EXSUL (Berlepsch) 


Euphonia ruficeps ecsul BERLEPscH, Verh. V Int. Orn.-Kongr. Berlin, 1912, p. 1017 
(San Esteban, Estado Carabobo, Venezuela). 


At Rancho Grande I collected a female at 3,700 feet elevation on 
November 4 and a male at 3,000 feet on November 6. Both had the 
intestinal tract filled with the seeds of a mistletoe, and on November 
10 I saw one at close range with a mistletoe berry in its bill. This 
species seems to be more sluggish and to move more slowly than the 
smaller ones with which I have been familiar. They were not heard 
giving the whistled notes of related species. 


15 Field Mus. Nat. Hist., zool. ser., vol. 13, pt. 9, 1936, p. 148. 
% Designated by Hellmayr, Field Mus. Nat. Hist., zool. ser., vol. 13, pt. 9, 1936, p. 106, 
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TANAGRA TRINITATIS (Strickland) 


Euphonia trinitatis SrricKLAND, Jardine’s Contr. Orn., pt. 2, 1851, p. 72 (Island 
of Trinidad). 


At El Sombrero I shot a male on November 19; a small species found 
usually in pairs, and seen ordinarily near the clumps of mistletoe whose 
berries form its food. Until more information is available I prefer to 
list this as a distinct species rather than as a race of chlorotica.” 


TANAGRA LANIIROSTRIS CRASSIROSTRIS (Sclater) 


Euphonia crassirostris ScuaTeR, Proc. Zool. Soc. London, 1856 (Jan. 26, 1857), 
p. 277 (Bogota). 


The only one seen was an immature male, barely grown, taken 
from the top of a medium-sized tree at 700 feet elevation above the 
Rio Cumboto, inland from Ocumare de la Costa, on October 24. My 
attention was attracted to this bird by its high-pitched whistle, 
common to many euphonias. The specimen has no trace of the adult 


plumage. 
CHLOROPHONIA FRONTALIS FRONTALIS (Sclater) 


Euphonia frontalis ScuatTER, Jardine’s Contr. Orn., pt. 3, 1851, p. 89 (Caracas, 
Venezuela). 


An adult male was taken from a tall tree at the edge of the forest 
near Rancho Grande at an elevation of 3,700 feet on November 4. 
The alimentary tract resembled that of Tanagra”™ and was filled with 
seeds of mistletoe. Until futher information is available it seems to 
me desirable to retain this bird as a species distinct from Chlorophonia 
cyanea, rather than unite the two groups as is done by Hellmayr.” 


Family FRINGILLIDAE 
SALTATOR ORENOCENSIS ORENOCENSIS Lafresnaye 


Saliator Orenocensis LAFRESNAYE, Rev. Zool., vol. 9, Aug. 1846, p. 274 (mouth 
of Orinceo). 


This beautifully marked bird was first seen on November 12 to the 
south of Parapara, Estado Guarico, where I shot one from the top of 
a low tree at the border of dense scrub. Several were found near El 
Sombrero in dense thorn scrub on November 18 and 19, and on the 
first of these days I secured another. In color these two agree with 
specimens from Ciudad Bolivar and Soledad on the Orinoco, except 
that the bills average heavier in the skins that I secured. Only one 
specimen from the Orinoco in a series of eight is equal to them in this 

™ See Hellmayr, Field Mus. Nat. Hist., zool. ser., Vol. 13, pt. 9, 1936, p. 37. 


78 See Wetmore, A., Development of the stomach in the euphonias. Auk, 1914, pp. 458-461. 
%” Field Mus. Nat. Hist., Zool. ser. , vol. 13. pt. 9, 1936, pp. 6-11. 
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respect. Apparently they show slight variation toward the large- 
billed S. 0. rufescens found farther west. The two taken, both females, 
measure as follows: Wing 87.0, 91.9, tail 82.3, 85.5, culmen from base 
18.2, 18.5, tarsus 22.6, 23.2 mm. In both there is a faint wash of buff 
across the breast, but the center of the abdomen is white. 


SALTATOR COERULESCENS BREWSTERI Bangs and Penard 


Saltator olivascens brewstert BANGS and PENARD, Bull. Mus. Comp. Zodl., vol. 62, 
Apr. 1918, p. 91 (Caparo, Trinidad). 


An adult female in partial molt was taken on November 16 near 
El Sombrero among fairly large trees in dense scrub. Others were 
observed on November 18. 


SALTATOR STRIATIPICTUS STRIATIPICTUS Lafresnaye 


Saltaior striatipictus LAFRESNAYE, Rey. Zool., vol. 10, Mar. 1847, p. 73 (Cali, 
Cauca Valley, Colombia). 
One was taken in scrub growth near Ocumare de la Costa on Octo- 
ber 26. 
COCCOPSIS NIGRO-GENIS (Lafresnaye) 


Nemosia nigro-genis LAFRESNAYE, Rev. Zool., vol. 9, 1846, p. 273 (mouth of the 
Orinoco River, Venezuela). 

On November 16 I shot an adult male as it flew out from dense 
scrub and three days later noted several more in thickets along the 
Rio Guarico. This point seems to be the farthest north at which 
these birds have yet been recorded, though it is probable that they 
will be found to extend to the north to the vicinity of Ortiz. 

After a further review of the subject I still feel that this species and 
its near relatives in more slender bill, less rounded culmen, less abrupt 
deflexure at the gape, more exposed nostrils and more rounded tail 
are generically distinct from the species typical of Paroaria, so that the 
genus Coccopsis should be recognized. In my original statement * 
through a slip of the pen I wrote ‘more strongly rounded culmen” 
when the reverse is what was intended. Unless actual, direct inter- 
gradation can be shown I see no reason for considering nigro-genis a 
geographic race of the black-throated gularis. 


TIARIS BICOLOR OMISSA Jardine 
Tiaris omissa JARDINE, Ann. Mag. Nat. Hist., vol. 20, 1847, p. 332 (Tobage). 


At Ocumare de la Costa the Carib grassquit, an old friend from 
work in Puerto Rico and Hispaniola, was fairly common, two speci- 
mens, including adult and immature males, being taken on October 
27 and 28. The birds were found in small flocks that fed on the 


U.S. Nat. Mus. Bull. 133, 1926, p. 400. 
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ground in openings in the scrub, and at any alarm flew immediately 
into dense cover. They were quite shy in such shelter. At Rancho 
Grande on November 10 I saw several males along the open roadway 
between 3,300 and 3,500 feet, and a few were recorded at El Sombrero, 
November 17 to 19, and near Hato Paya, November 21. 


SPOROPHILA NIGRICOLLIS NIGRICOLLIS (Vieillot) 


Pyrrhula Nigricollis Vieituot, Tableau encyclopédique et méthodique . . ., livr. 
93, July 1823, p. 1027 (Brazil). 

At Ocumare de la Costa I found little bands of half a dozen of these 
seed-eaters feeding in low, open scrub bordering pasturelands or on 
grass-erown slopes on hot hillsides. The birds flew quickly to cover 
when startled. An immature male was taken here on October 23. 
At Rancho Grande a few were found in small tracts of grass and weeds 
bordering the highway at elevations of from 3,000 to 3,500 feet. An 
adult male taken on November 3 is molting over the entire body. 
On November 12, an immature female was shot 2 miles south of Ortiz, 
Estado Guarico, and several were seen at Kl Sombrero on November 
19. The species formerly was known as Sporophila gutturalis (Licht- 


enstein). 
SPOROPHILA BOUVRONIDES (Lesson) 


Pyrrhula bouvronides Lesson, Traité d’ornithologie, livr. 6, Feb. 1831, p. 450 
(Trinidad) .® 

An adult taken on October 24 at 700 feet elevation above the Rio 

Cumboto near Ocumare de la Costa was found at the edge of a thicket. 


VOLATINIA JACARINA SPLENDENS (Vieillot) 


Fringilla splendens Vin1tuotT, Nouv. Dict. Hist. Nat., vol. 12, June 1817, p. 173 
(Cayenne). 

In the grounds of the American Legation in Caracas I saw several 

blue-black grassquits on October 17. Near El Sombrero they were 

fairly common in weed-grown fields near the Rio Guarico, where I 


shot one on November 19 but lost it from my game bag in some way 
while returning to town. 


SPINUS PSALTRIA COLUMBIANUS (Lafresnaye) 


Carduelis columbianus LAFRESNAYE, Rev. Zool., vol. 6, 1848, p. 292 (Bogoté, 
Colombia). 
Near Rancho Grande I found small flocks of these little goldfinches 
ranging in open lands that when disturbed disappeared in the cover 
of vines or low trees. They were observed along the roadway as 


high as the hotel at 3,500 feet. An adult male taken on November 9 
at 3,000 fect has the tail entirely black. 


81 Designated by Hellmayr, Field Mus. Nat. Hist., zool. ser., vol. 13, pt. 11, 1938, p. 211. 
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SICALIS FLAVEOLA FLAVEOLA (Linnaeus) 


Fringilla flaveola LInNAnus, Systema naturae, e1. 12, 1766, p. 321 (Surinam). 


Two immature individuals molting into first fall dress shot at La 
Providencia near Maracay, October 21, were the first birds that I 
collected in Venezuela. As I entered a little pasture several flew 
from weeds into the top of a low tree, where they rested quietly. On 
November 11 I noted others in this locality and observed that on the 
ground they walked as readily as blackbirds. At Ocumare de la 
Costa, where I collected an adult female in worn plumage on October 
26, they were common. Near my house at the beach I saw them in 
little companies of eight or ten, walking about in close company in 
the grass, or, inland, found them in openings in the brush or at the 
edge of the woodland. The song is high-pitched and squeaky. As 
immature and adult birds mingled there was much variation among 
them in depth of color. Between Maracay and El Sombrero on 
November 12 and 21 I found them abundant along the highway, and 
at El Sombrero from November 13 to 20 they were common. 


CORYPHOSPINGUS PILEATUS BREVICAUDUS Cory 


#Coryphospingus pileatus brevicaudus Cory, Field Mus. Nat. Hist., orn. ser., 
vol. 1, Aug. 30, 1916, p. 345 (Margarita Island, Venezuela). 
This little red-crested sparrow was first seen on November 12, 
9 miles north of Parapara, Estado Guarico, where an immature 
female was taken. From this point to El Sombrero these birds were 
common and in all six specimens were prepared, including adult and 
immature individuals. The birds fed on the ground at the borders 
of the thorny scrub in little flocks of six or eight that flew up with a 
flash of black from tail and wings contrasting with the gray and white 
of the body plumage to alight on twigs near the ground, and if alarmed 
again disappeared in heavy cover. 
The northern race brevicaudus is rather indefinitely characterized 
by shorter tail on the average, and by very slightly darker dorsal 
color, when compared with C. p. pileatus of the south. 


ATLAPETES BRUNNEI-NUCHA XANTHOGENYS (Cabanis) 


Buarremon xanthogenys CaBanis, Museum Heineanum, pt. 1, 1851, p. 141 (Cara- 
cas, Venezuela). 

On November 8, at an elevation of 4,000 feet above Rancho Grande, 
in heavy forest with fairly open undergrowth I watched one of these 
interesting birds for a short time as it walked and ran on the ground. 
The white underparts made a striking mark in the dim light and 
attracted the eye as the bird moved. In this remote forest, where 
men seldom penetrated, the bird seemed unafraid, far less shy than 


§2 Designated by Berlepsch and Hartert, Nov. Zool., vol. 9, 1902, p. 27. 
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I have found this species elsewhere. On skinning the specimen it 
proved to be an adult male. 

There is no objection apparent to Hellmayr’s proposal to unite 
the currently recognized genus Buarremon with Aftlapetes.® 


ARREMONOPS CONIROSTRIS CONIROSTRIS (Bonaparte) 


Arremon conirostris BONAPARTE, Conspectus generum avium, vol. 1, 1850, p. 488 
(Colombia). 

Near Ocumare de la Costa these sparrows were found in dense 
growths of scrub, where they moved about among the branches near 
the ground. Specimens were taken on October 26, 27, and 30, the 
last being a female in molt. 


MYOSPIZA HUMERALIS HUMERALIS (Bose) 


Tanagra humeralis Bosc, Journ. Hist. Nat. (Choix de Mémoires), vol. 2, No. 17, 
Sept. 1, 1792, p. 179, pl). 34, fig. 4 (Cayenne). 

On November 13, 12 miles south of El Sombrero, I flushed two of 
these birds in high grass in a little opening in the thorn scrub and 
collected one, an adult female. The specimen is molting from very 
worn plumage so that its characters of color are obscure. Identifi- 
cation as the typical form is made therefore principally on the basis 
of accepted range, though so far as can be told the bird resembles 
those from farther south. 


S 


8% Field Mus. Nat. Hist., zool. ser., vol. 13, pt, 11, 1938, p. 384. 
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A REVISION OF THE SOAPFISHES OF THE GENUS 
RYPTICUS 


By Lzonarp P. Scuuttz and Earu D. Reip 


For many years an attempt has been made to distinguish the 
species of soapfishes by such characters as number of spines on pre- 
operculum, on operculum, and in the dorsal fin and the amount of 
separation of spinous and soft dorsal fins. Doubtless these characters 
were considered sufficient, because only a few specimens were avail- 
able to previous authors. With larger series at hand, however, we 
find that none of these characters is of much value in the separation 
of the species. 

Perhaps some of the misconceptions prevalent in regard to the soap- 
fishes are caused by the fleshiness of the fins. This makes it impossible 
to count the fin rays accurately without careful dissections and has 
led several authors to state that the spinous and soft dorsals are 
separated. Dissection of the dorsal fin in our specimens shows 
definitely that the fin supports are of about equal spacing from first 
dorsal spine to the first few soft rays, after which the rays are closer 
together posteriorly. 

The state of preservation of the fleshy nature of the vertical fins, 
no doubt, causes the dorsal spines, in some specimens, to appear more 
or less separated from the soft rays. The scales, too, are difficult to 
count because they are embedded and covered with mucus. Measure- 
ments were made on the various organs of the body, but none of these 
was found to be significant. The general body form appears to be 
very similar for all the species. 

We wish to thank the following men and institutions for the privilege 
of examining specimens: Dr. S. F. Hildebrand and Isaac Ginsburg, 
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of the U. S. Bureau of Fisheries; A. C. Weed, of the Field Museum of 
Natural History; and J. R. Norman, of the British Museum. 


Genus RYPTICUS Cuvier 


Rypticus Cuvier, in Cuvier and Valenciennes, Histoire naturelle des poissons, 
vol. 3, p. 60, 1829 (Anthias saponaceus Bloch and Schneider). 
Rypticus Cuviar, Le régne animal, p. 144, 1829 (Anthias saponaceus Bloch and 


Schneider). 

Smecticus VALENCIENNES, Voyage Venus Ichthyologie, p. 305, 1855 (Rypticus bi- 
color Valenciennes). 

Promicropterus G1uu, Proc. Acad. Nat. Sci. Philadelphia, 1861, p. 53 (Rypticus 
maculatus Holbrook). 

Eleutheractis Corn, Trans. Amer. Philos. Soc., new ser., vol. 14, p. 467, fig. 3, 
1871 (Hleutheractis coriaceus Cope). 


To the genus Rypticus we refer all those species of serranids! that 
combine the following characters: Dorsal spines 2 or 3; preopercular 
spines usually 2 or 3, rarely 1 or 4; opercular spines 2 or 3; anal rounded, 
without spines; caudal, dorsal, and pectoral fins rounded; pelvics 1, 5, 
inserted a little in advance of the insertion of the pectorals; dorsal 
fin low in front gradually rising posteriorly, the spiny and soft portions 
not separated as often indicated in descriptions; body oblong, com- 
pressed, covered with small elongate smooth scales somewhat embed- 
ded, these scales occurring at least halfway out on all the fins; vertical 
fins fleshy, the tissue between the rays spongy near their bases; lateral 
line present, complete; head scaly; mouth large, oblique, the lower 
jaw longer almost entering profile; maxillary with supplemental bone; 
interorbital narrow; teeth villiform in bands on jaws, vomer, and 
palatines; gill rakers short, broad, their edges spiny; branchiostegals 7, 
Other characters somewhat constant for the genus are: Distance from 
tip of snout to insertion of pelvics 0.8 to 1.1 times in distance from 
rear edge of eye to origin of dorsal; depth 2.9 to 3.9 times in standard 
length; head 2.6 to 3.3; diameter of eye 3.7 to 6.0 in head. 

The key and table 1 give the characters that we have found most 
useful in distinguishing the species of Rypticus. 


KEY TO SPECIES AND SUBSPECIES OF RYPTICUS 


ia. Background darker with light spots or color uniform reddish to brown, num- 
ber and arrangement of light spots or blotches (sometimes marbled), when 
present, more or less variable, usually numerous and distinct in young but 
often fading in adults and sometimes absent altogether in specimens 5 
inches or longer; young specimens usually have a light narrow band extend- 
ing backward from eye across side of head and another from tip of snout 
in middorsal line to origin of dorsal fin, both of which fade on adults; rows 
of scales crossing lateral line 97 to 130. 


1 Jordan, D. 8S., Classification of fishes, Stanford Univ. Publ., biol. ser., vol. 3, No. 2, p. 191-192, 1923, 
transfers all those serranids with a supplemental maxillary bone into the family Epinephelidae. 


REVISION OF GENUS RYPTICUS—SCHULTZ AND REID 263 


2a. Pacific form. Number of fin rays in dorsal, anal, and one pectoral minus 

dorsal spines averages more than in Atlantic form, usually from 56 to 61 

(see table for distribution of counts). Range: Lower California, Cape 

San Lucas, Gulf of California (Angeles Bay) to Panama and Galapagos 

JUS) aYo bese | fe BS RNS eae gL eh saponaceus bicolor Valenciennes 

2b. Atlantic form. Number of soft fin rays in dorsal, anal, and one pectoral 

minus dorsal spines averages fewer, usually 53 to 59 (see table for dis- 

tribution of counts). Range: Newport, R. I., Bermuda, West Indies, 

Gulf of Mexico, Central America to Brazil and off west coast of 

INETICA ee ee se ees saponaceus saponaceus (Bloch and Schneider) 

1b. Background of a lighter color, with small brown or blackish spots on head and 
body, spots sometimes fading in adults. 

3a. Scale rows crossing lateral line 75 to 94 (scale rows were counted from point 

on head above preopercular bone where lateral line begins to base of 

caudal fin rays); in young the body is speckled with small brown spots 

very numerous and not arranged inafewrows. Range: Key West, Fla., 

West Indies, Central America to Brazil, and west coast of Africa 

arenatus Cuvier 

3b. Scale rows crossing lateral line 95 to 114, brown spots larger and fewer in 

number; some of which are about the size of the pupil and arranged in 

4 to 6 irregular horizontal rows, middle row extending backward from 

eye is most regular and contains the largest spots numbering 14 or 15. 

Range: West Indies and in Atlantic off Panama__-_subbifrenatus Giil 


RYPTICUS SAPONACEUS BICOLOR Valenciennes 


Rypticus bicolor VALENCIENNES, Voyage Venus Poissons, pl. 2, fig. 2, 1846 (Gala- 
pagos).—JorDAN and ErgENMANN, Bull. U. 8. Fish Comm., vol. 8, p. 339, 
1890.—Jorpan and EverMANN, Rep. U. S. Comm. Fish and Fisher. for 
1895, app. 5, p. 379, 1896; U. S. Nat. Mus. Bull. 47, pt. 1, p. 1231, 1896.— 
Snoperass and Heuer, Proc. Washington Acad. Sci., vol. 6, pp. 373— 
426, 1905.—JoRDAN, EvERMANN, and Cuark, Rep. U. 8. Comm. Fisher. for 
1928, pt. 2, p. 316, 1930. 

Rypticus saponaceus bicolor HILDEBRAND, Zoologica, vol. 24, pt. 1, p. 39, 1939. 

Rhypticus bicolor GinrHER, Catalogue of fishes in the British Museum, vol. 1, 
p. 173, 1859. 

Smecticus bicolor VALENCIENNES, Voyage Venus Ichthyologie, p. 307 (pl. 2, fig. 2), 
1855.—Gu11, Proc. Acad. Nat. Sci. Philadelphia, 1861, p. 53; 1863, p. 164.— 
Bueexer, Arch. Neerland. Sci. Exartes Natur., vol. 11, p. 258, 1876. 

Rhypticus nigripinnis Gitu, Proc. Acad. Nat. Sci. Philadelphia, 1861, p. 53 
(Panama).—JorpDAN and GILBERT, Proc. U. 8S. Nat. Mus., vol. 5, pp. 359, 
375, 381, 1882.—Jorpan, Rep. U. 8S. Comm. Fish and Fisher. for 1884, p. 
186], 1885; Proc. U. S. Nat. Mus., vol. 8, p. 378, 1885.—BovuLENGER, Cata- 
logue of fishes in the British Museum, vol. 1, p. 349, 1895. 

Rypticus nigripinnis JoRDAN and E1GENMANN, Bull. U. 8. Fish Comm., vol. 8, 
p. 339, 1890 (based on U.S.N.M. No. 29277).—Jorpan and EvERMANN, 
Rep. U. S. Comm. Fish and Fisher. for 1895, app. 5, p. 380, 1896; U. S. Nat. 
Mus. Bull. 47, pt. 1, p. 1234, 1896.—Guitsert and Starxs, Contr. Hopkins 
Seaside Lab. Mem., No. 32, p. 100, 1904 (also Mem. California Acad. Sci., 
vol. 4, p. 100).—Fow.eEr, Proc. Acad. Nat. Sci. Philadelphia, 1916, p. 140.— 
Meex and HiLpEBRAND, Marine fishes of Panama, pt. 2, p. 482, 1925.— 
Wa.rorp, Marine game fishes Pacific coast Alaska to Equator, p. 125, pl. 16, 
fig. C, 1937. 
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Promicropterus nigripinnis=R. nigripinnis GiuL, Proc. Acad. Nat. Sci. Phila- 


delphia, 1863, p. 164. 
Promicropterus nigripinnis JORDAN, EVERMANN, and Cuark, Rep. U. 8. Comm. 


Fisher. for 1928, pt. 2, p. 317, 1930. 

Rhypticus maculatus Gitu (non Holbrook), Proce. Acad. Nat. Sci. Philadelphia, 
1862, p. 251 (Cape San Lucas); 1863, p. 164. 

Rhypticus zanti Giuu, Proc. Acad. Nat. Sci. Philadelphia, 1862, p. 250 (Cape 
San Lucas, Lower California); 1863, p. 164.—JorDAN and GILBERT, Proc. 
U.S. Nat. Mus., vol. 5, pp. 359, 371, 1882.—Jorpan, Proc. U. S. Nat. Mus., 
vol. 8, p. 377, 1885; Rep. U. S. Comm. Fish and Fisher. for 1884, p. [85], 
1885. 

Rypticus zanti JoRDAN and ErGENMANN, Bull. U. 8. Fish Comm., vol. 8, p. 339, 
1890.—JorpAN, STARKs, and Wiuuiams, Contr. Biol. Hopkins Lab. Biol. 
Mem., vol. 1, p. 452, 1895.—Jorpan and Evermann, Rep. U. S. Comm. 
Fish and Fisher. for 1895, app. 5, p. 379, 1896; U. S. Nat. Mus. Bull. 47, pt. 
1, p. 1231, 1896 (description based on U.S.N.M. No. 7740).—Mzxx and 
HILDEBRAND, Marine fishes of Panama, pt. 2, p. 481, pl. 48, 1925.—Jorpan, 
EVERMANN, and Cuark, Rep. U. 8. Comm. Fisher. for 1928, pt. 2, p. 316, 
1930.—BreEpER, Bull. Bingham Oceanogr. Coll., vol. 2, art. 3, p. 24, 1936. 

Promicropterus decoratus Giuu, Proc. Acad. Nat. Sci. Philadelphia, 1863, p. 164 
(west coast of Central America). 

Rhypticus decoratus GUNTHER, Trans. Zool. Soc. London, vol. 6, pp. 383, 385, 
412, 1869.—JorpAN and GitBert, U. S. Nat. Mus. Bull. 16, p. 543, 1882. 


The color of R. saponaceus bicolor and R. s. saponacues is very vari- 
able. The white spots on some specimens are very few in number, 
not over a dozen on each side, while in others twice that number, 
and grading upward to those with very numerous light spots. In 
some the spots are so numerous that they meet to give the soapfish 
the appearance of a marbled pattern. The specimens that are plain 
in color appear not to be different otherwise from the spotted forms. 

Since large adults of R. subbifrenatus have not been seen by us, 
there is a possibility that specimens of Rypticus that have no light 
spots and that are plain in color may be confused with R. subbifrenatus. 
We do not have ample material of the latter to determine the variation 
in the number of fin rays, which might be of some aid in its separation 
from R. s. saponaceus of the Atlantic. 

The presence of Rypticus s. saponaceus on the western coast of 
Africa is verified by counts made on two specimens kindly lent to us 
by J. R. Norman, of the British Museum. Fin counts of these speci- 
mens from Accra, Gold Coast, and Cape Verde Islands, respectively, 
are as follows: Dorsal rays III, 24; III, 25. Anal rays 16; 16. Pec- 
toral rays 16; 16. Preopercular spines 4, 3; 3, 3. Opercular spines 
4,4; 3,3. Scale rows along side of body about 105; 113. 

The following collections in the U. S. National Museum have been 
examined: 

No. 3689 (type R. maculatus). ‘Cape San Lucas.” J. Xantus. 


No. 3700 (type R. nigripinnis). ‘‘Panama.” Rev. I. Rowell. 
No. 7740. Colima, Mexico. J. Xantus. 
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No. 29277. Panama. C. H. Gilbert. 

No. 30740 (type R. xantz). Cape St. Lucas. J. Xantus. 

No. 30961 (type P. decoratus). Panama. Capt. Dow. 

No. 41259. Panama, March 5, 1888. Albatross. 

No. 41329. St. Lucia, 1888. Albacross. 

No. 41378. Socorro Island. Albatross. 

No. 50361. Panama. C. H. Gilbert. 

No. 76573. Panama City, Panama, October 3, 1914. James Zetek. 

No. 76816. Panama City, Panama, July 27, 1915. James Zetek. 

No. 76817. Panama City, Panama, December 1914. James Zetek. 

No. 80229. Tide pools, Panama, Panama, March 21, 1912. Meek and Hildebrand. 

No. 80230. Tide pools, Panama, Panama, March 24,1912. Meek and Hildebrand. 

No. 80231. Tide pools, Panama, Panama, March 22,1912. Meek and Hildebrand. 

No. 80233. Tide pools, Panama, Panama, March 23, 1912. Meek and Hilde- 
brand. 

No. 80235. Tide pools, Panama, Panama, March 24, 1912. Meek and Hilde- 
brand. 

No. 80236. Panama Bay, Panama, March 25, 1912. Meek and Hildebrand. 

No. 80298. Panama Market, Panama. April 6, 1911. Meek and Hildebrand. 

No. 80299. Panama Bay, Balboa, C. Z. March 25, 1912. Meek and Hilde- 
brand. 

Nos. 82002, 82063. Chame Point, Panama, Autumn 1912. Robert Tweedlie. 

No. 94010. Albemarle Island, Galapagos, January 25, 1934. W. L. Schmitt, 
Hancock Expedition. 

No. 101858. Pinas Bay, Panama, January 29, 1935. W. L. Schmitt, Hancock 
Expedition. 

No. 104965. Costa Rica, Golfa Dulce, February 1933. M. Valerio. 

No. 106622. Miraflores Locks, C. Z. April 28, 29, 1937. A. O. Foster. 

No. 106615. Miraflores Locks, C. Z. April 28, 29, 1937. S. F. Hildebrand. 

No. 106621. Miraflores Locks, C. Z. March 26, 1937. SS. F. Hildebrand. 

No. 106617. Panama City, San Francisco Reef tide pools, February 13, 1937. 
8. F. Hildebrand. 

No. 106620. Miraflores Locks, March 26-29, 1937. 8. F. Hildebrand. 

No. 106623. Venado Beach, Panama, February 26, 1937. S. F. Hildebrand. 

No. 106624. Farfan Beach, C. Z. February 24, 1937. S. F. Hildebrand. 

No. 106626. Balboa, C. Z. January 29, 1937. S. F. Hildebrand. 

No. 106618. Panama City, San Francisco Reef tide pools. February 18, 1937. 
S. F. Hildebrand. 

No. 106616. Panama, San Francisco Beach, February 10, 1937. S. F. Hilde- 
brand. 

U.S.B.F. 393. Socorro Island, March 8, 1889. Albatross. 


RYPTICUS SAPONACEUS SAPONACEUS (Blech and Schneider) 


Anthias saponaceus BLocy and ScHNEIDER, Systema ichthyologiae . .. , p. 310, 
1801 (after Jabonsilla Parra, Descripcion de diferentes piezas de historia 
natural... , No. 51, lam. 24, fig. 2, 1787) (Habana). 


Rypticus saponaceus CuvinR and VALENCIENNES, Histoire naturelle des poissons, 
vol. 3, p. 68, 1829.—RicHarRpson, Fauna Boreali-Americana, p. 32, 18386.— 
Storer, A synopsis of the fishes of North America, p. 37 (289), 1846.—Pory, 
Repertorio fisiconatural de la isla de Cuba, vol. 1, p. 270, 1866.—BLEEKER, 
Arch. Neerland. Sci. Exact. et Natur., vol. 11, p. 258, 1876.—Jorpawn and 
EIGENMANN, Bull. U. S. Fish Comm., vol. 8, p. 340, 1890.—JorpaN and 
EvERMANN, Rep. U. 8. Comm. Fish and Fisher. for 1895, app. 5, p. 379, 
1896; U.S. Nat. Mus. Bull. 47, pt. 1, p. 1232, 1896 —EveRMANN and Marsa, 
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Bull. U. 8. Fish Comm., vol. 20, pt. 1, p. 163, 1902. Jorpan and THompson, 
Bull. U. S. Bur. Fisher., vol. 24, p. 241, 1905.—Ruiserro, Arch. Mus. Nac. 
Rio de Janeiro, vol. 17, Serranidae, p. 5, 1915.—Nicuots, Bull. Amer. Mus. 
Nat. Hist., vol. 44, art. 3, p. 23, 1921—Merx and Hitpesranp, Marine 
fishes of Panama, pt. 2, p. 480, pl. 47, 1925.—Brenprr, Field book of marine 
fishes of the Atlantic coast, p. 166, 1929.—Nicuots, Sci. Surv. Porto Rico 
and Virgin Islands, New York Acad. Sci., vol. 10, pt. 2, p. 257, 1929.— 
JorpDAN, EVERMANN, and Crarx, Rep. U. 8. Comm. Fisher. for 1928, pt. 2, 
p. 316, 1930.—Fow1r, Proc. Acad. Nat. Sci. Philadelphia, vol. 82, p. 278, 
1930.—Brrse and Tres-Van, Field book of shore fishes of Bermuda, p. 133, 
fig., 1933.—Fowuer, Bull. Amer. Mus. Nat. Hist., vol. 70, pt. 2, p. 778, 1936.— 
HinpEBRAND, Zoologica, vol. 24, pt. 1, p. 27, 1939. 

Rhypticus saponaceus GintuER, Catalogue of fishes in the British Museum, vol. 1, 
p. 172, 1859.—Guu1, Proc. Acad. Nat. Sci. Philadelphia, 1861, p. 52; 1863, 
p. 163.—Gtnruer, Proc. Zool. Soc. London, 1868, p. 225.—Pory, Synopsis 
piscium cubensium, p. 297, 1868.—Corxr, Trans. Amer. Philos. Soc., new 
ser., vol. 14, p. 467, 1871.—Mettiss, St. Helena . . . , p. 103, 1875.—Pory, 
Enumeratio piscium cubensium, p. 34, 1875.—PrEtTrers, Monatsb. Preuss. 
Akad. Wiss. Berlin, 1876, p. 245.—GintuHmr, Report on the shore fishes (in 
Zoology of the voyage of H. M. S. Challenger, vol. 1, pt. 6), pp. 3, 8, 1880.— 
Sranu, Catalogo Gabinette Zoologico, pt. 1, class. sist., Fauna puertoriquena 
cuadros sinopticos, p. 162, 1882.—Jorpan, Proc. U. S. Nat. Mus., vol. 7, 
p. 35, 1884; ibid., p. 546, 1885; Rep. U. S. Comm. Fish and Fisher., for 1884, 
p. [85], 1885.—RocHEBRUNE, Faune de la Sénégambie, Poissons, p. 44, 1885.— 
JORDAN, Proc. U. 8. Nat. Mus., vol. 9, p. 581, 1887.—BovuLrenerr, Catalogue 
of fishes in the British Museum, vol. 1, p. 348, 1895.—Osorro, Jorn. Sci. 
Math. Phys. Nat. Acad. Sci. Lisboa, ser. 2, vol. 3, No. 12, p. 244, 1895; 
vol. 5, No. 19, pp. 188, 195, 1898; Mem. Mus. Bocage Lisboa, fase. 1, p. 60, 
1909.—C.ark, Proc. Roy. Phys. Soe. Edinburgh, vol. 19, No. 3, p. 52, 1913.— 
METZELAAR, Report on the fishes collected by J. Boeke in the Dutch West 
Indies, 1904-1905, Rep. Toestand Visscherij Curagao, pp. xvii, 56, 234, 1919.— 
Rovu.ez, Poissons Princesse-Alice (1891-1903) et Hirondelle IT (1914), Res. 
Camp. Sci. Albert I, Prince de Monaco, fasc. 52, p. 49, 1919.—BarNnarp, 
Ann. South African Mus., vol. 21, p. 491, 1927 (Cape seas). 

Bodianus bis-trispinus Mircuttu, Amer. Monthly Mag. Crit. Rev., vol. 2, No. 4, 
p. 247, 1818 (Str. Bahama). 

Rhypticus bistrispinus JorpaNn, Proc. U. 8. Nat. Mus., vol. 7, p. 149, 1884; Rep. 
U. 8. Comm. Fish and Fisher. for 1884, p. [86], 1885; Proc. U. 8. Nat. Mus., 
vol. 9, p. 581, 1887—Metzrextaar, Rep. Toestand Visscherij Curacao, pp. 
xvii, 57, 1919. 

Rypticus bistrispinus JoRDAN and E1GENMANN, Bull. U. S. Fish Comm., vol. 8, 
p. 338, 1890.—JorpDAN and EvERMANN, Rep. U. 8S. Comm. Fish and Fisher. 
for 1895, app. 5, p. 380, 1896; U. S. Nat. Mus. Bull. 47, pt. 1, p. 1233, pl. 
194, fig. 509, 1896—EverRMANN and Mars, Bull. U. 8. Fish Comm., vol. 
20, pt. 1, p. 163, fig. 46, 1902—T. H. Bran, Field Columbian Mus. Publ., 
zool. ser., vol. 7, No. 2, p. 55, 1906.—Fow.er, Proc. Boston Soc. Nat. Hist., 
vol. 35, No. 4, p. 111, 1917; Proc. Biol. Soc. Washington, vol. 36, p. 22, 1923.— 
EVERMANN and Snatz, Univ. Iowa Studies Nat. Hist., vol. 10, No. 4, p. 31, 
1924.—NicHors and Breper, Zoologica, vol. 9, pt. 1, p. 81, fig., 1926.— 
BrepeER, Bull. Bingham Oceanogr. Coll., vol. 1, art. 1, p. 45, 1927.—Borop1n, 
Bull. Vanderbilt Oceanogr. Mus., vol. 1, art. 1, p. 19, 1928.—Nucuoxzs, Sci. 
Surv. Porto Rico and Virgin Islands, New York Acad. Sci., vol. 10, pt. 2, p. 


258, fig. 126, 1929——Brrse and Trn-Van, Field book of shore fishes of 
Bermuda, p. 132, fig., 1933. 
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Rhypticus bistrispineus BOULENGER, Catalogue of fishes in the British Museum, 
vol. 1, p. 350, 1895. 

Rhypticus bistrispinosus Ros&n, Lunds Univ. Arsskr. Féljd, Afd. 2, Bd. 7, No. 5, 
p. 55, 1911. 

Rypticus bistrispenus BREDER, Field book of marine fishes of the Atlantic coast, 
p. 166, fig., 1929. 

Promicropterus bistrispinus JORDAN, EVERMANN, and Cuark, Rep. U. S. Comm. 
Fisher. for 1928, pt. 2, p. 316, 1930. 

Rypticus microps CASTELNAU, Animaux nouveaux ou rares recueillis . . . 1’ Ameri- 
que du Sud, p. 6, 1855. 

Rypticus maculatus HoLBRooK, Ichthyology of South Carolina, p. 39, pl. 6, fig. 2, 
1855 (South Carolina); ed. 2, p. 42, pl. 6, fig. 2, 1860 (Cape Romain). 

Rhypticus maculatus GintTHER, Catalogue of the fishes in the British Museum, 
vol. 1, p. 173, 1859.—Jorpan and GitBERT, U.S. Nat. Mus. Bull. 16, p. 543, 
1882.—JorpaNn, Proc. U. 8. Nat. Mus., vol. 7, p. 35, 1884. 

Promicropterus maculatus Git, Proc. Acad. Nat. Sci. Philadelphia, 1861, p. 53; 
1863, p. 164. 

Promicropterus decoraius (non Gill) Corn, Proc. Acad. Nat. Sci. Philadelphia, 
1870, p. 119. 

Eleutheractis coriaceus Corr, Trans. Amer. Philos. Soc., new. ser., vol. 14, p. 467, 
fig. 3, 1871. 

Rypticus coriaceus JORDAN and EIGENMANN, Bull. U. S. Fish Comm., vol. 8, p. 
341, 1890.—JorpDAN and EveRMANN, Rep. U. S. Comm. Fish and Fisher. for 
1895, app. 5, p. 379, 1896; U.S. Nat. Mus. Bull. 47, pt. 1, p. 1233, 1896.— 
EVERMANN and Marsg, Bull. U. 8. Fish Comm., vol. 20, pt. 1, p. 163, 1902.— 
Starks, The fishes of the Stanford expedition to Brazil, p. 45, 1913.—Brrse 
and Trx-VaNn, Zoologica, vol. 10, No. 1, p. 183, 1928.—Nicuots, Sci. Surv. 
Porto Rico and Virgin Islands, New York Acad. Sci., vol. 10, pt. 2, p. 258, 
fig. 125, 1929.—JorpaNn, EVERMANN, and Clark, Rep. U.S. Comm. Fisher. for 
1928, pt. 2, p. 316, 1930. 


The following collections in the U. S. National Museum have been 
examined: 


No. 21394. Bermudas, 1877. G. Brown Goode. 

No. 21544. Charleston, S. C., July 1878. C. C. Leslie. 

No. 25994. Charleston, 8S. C. C. C. Leslie. 

No. 30130. Jamaica, West Indies, 1881. Kingston Public Museum. 

No. 48278. Bahia, Brazil, 1887. Albatross. 

No. 44468. Patuca River, Honduras, January 1892. H. W. Perry. 

No. 44716. Central America, 1893. Frank P. Davis. 

No. 50188. Hucares, Puerto Rico, February 13, 1899. Fish Hawk. 

No. 53136. Nassau, Bahamas, July 2, 1903. B. A. Bean. 

No. 53367. Off New Smyrna, Fla., December 1, 1905. B. A. Bean. 

No. 62695. Palm Beach, Fla., December 7, 1908. B.A. Bean, Orian. 

No. 80232. Salt Water Division, Corozal, Panama, C. Z., February 15, 1911. 
Meek and Hildebrand. 

No. 80234. Mindi Cut, Canal Zone, Panama, February 3-4, 1911. Meek and 
Hildebrand. 

No. 89654. Petit Baraderes Bay, Haiti, April 9, 1930. Smithsonian-Parish Ex- 
pedition. W. M. Perrygo. 

No. 106514. West coast of Florida, St. Martins, 28°34’45’’ N., 83°08’00"" W.., 
January 15,1902. Fish Hawk station 7221. 

No. 106515. Gulf of Mexico, 28°47’30’’ N., 84°37’ 00’ W., March 15, 1885. 
Albatross station 2407. 
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No. 106625. Gatun Locks, C. Z., January 4, 1935. 8S. F. Hildebrand. 
U.S. B. F. No. 863. Mayaguez, Puerto Rico, January 19, 1899. Fish Hawk. 


Specimens from the Field Museum: 


No. 5295. Nonsuch Islands, Bermuda. T. H. Bean. 
No. 2824. Jamaica. Roberts. 


RYPTICUS SUBBIFRENATUS Gill 


Rhypticus subbifrenatus Giuu, Proc. Acad. Nat. Sci. Philadelphia, 1861, p. 53 (St. 
Thomas in Caribbean); 1863, p. 164. 

Rhypticus nigromaculatus STEINDACHNER, Sitzber. math.-nat. Akad. Wiss. Wien, 
vol. 56, pt. 1, p. 348 [42], 1867.—Jorpan, Proc. U. 8. Nat. Mus., vol. 9, p. 
581, 1887. 

Rypticus nigromaculatus JoRDAN and EIGENMANN, Bull. U. S. Fish Comm., vol. 
8, p. 341, 1890. 

Rhypiicus spec. juv. Merzevaar, Rep. Toestand Visscherij Curag¢ao, pp. xvii, 58, 
fic. 22, 1919. 


The color of R. subbifrenatus consists of 5 or 6 horizontal rows 
of black or brown spots, one along base of dorsal fin, which sometimes 
branches off the one that begins over eye and extends along back to 
below end of soft dorsal fin; another or a branch of the latter begins at 
anterior end of lateral line, sometimes dividing below spinous dorsal 
to form two irregular rows; the longest*and most regular row begins 
behind middle of eye and consists of three or four oblong spots on 
head, extending posteriorly along middle of body to base of caudal fin; 
the ventralmost row begins on preopercle in front of the pectoral fin 
base, continuing backward to under side of caudal peduncle; there 
are a few black spots near basal half of pectoral fin rays. 

The following collections have been studied: 


U.S.N.M. No. 82432, San Antonio, Cuba, 1914. Henderson and Bartsch. 

No. 106516. Reef and beach St. Thomas, Smith Bay, April 25, 1937. W. L. 
Schmitt, Smithsonian-Hartford Expedition 1937, station 68. 

No. 106619. Limon Bay, Fort Sherman (Toro Point), C. Z., February 20, 1937. 


J. B. Shropshire. 
RYPTICUS ARENATUS Cuvier 


Rypticus arenatus Cuvier, in Cuvier and Valenciennes, Histoire naturelle des 
poissons, vol. 3, p. 65, pl. 46, 1829 (Brazil); Le régne animal, vol. 2, p. 144, 
1829.—JoRDAN and EIGENMANN, Bull. U.S. Fish Comm., vol. 8, p. 340, 1890.— 
JORDAN and Evermann, Rep. U. S. Comm. Fish and Fisher. for 1895, app. 5, 
p. 379, 1896; U. S. Nat. Mus. Bull. 47, pt. 1, p. 1232, 1896.—FowukEr, Proc. 
Acad. Nat. Sci. Philadelphia, 1916, p. 402.—Jorpan, EVERMANN, and CLaRK, 
Rep. U. S. Comm. Fisher. for 1928, pt. 2. p. 316, 1930.—Fowtsr, Bull. 
Amer. Mus. Nat. Hist., vol. 70, pt. 2, p. 779, fig. 343, 1936. 

Rhypticus arenatus GinrHeR, Catalogue of fishes in the British Museum, vol. 1, 
p. 173, 1859.—Giut, Proc. Acad. Nat. Sci. Philadelphia, 1861, p. 53; 1863, 
p. 163.—SrEInDACHNER, Sitzber. math.-nat. Akad. Wiss. Wien, vol. 56, pt. 1, 
p. 347 [41], 1867.—Carxtto, Jorn. Sci. Math. Phys. Nat. Acad. Sci. Lisboa, 
vol. 3, p. 196, 1867.—GinrueEr, Report on the shore fishes (in Zoology of the 
voyage of H. M.S. Challenger, vol. 1, pt. 6), p. 6, 1880.—BraAN and DrussEL, 
Proc. U. S. Nat. Mus., vol. 7, p. 163, 1884—Jorpan, Proc. U. S. Nat. Mus., 
vol. 9, p. 581, 1887.— BouLENGER, Catalogue of fishes in the British Museum, 
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vol. 1, p. 349, 1895.—Osorio, Jorn. Sci. Math. Phys. Nat. Acad. Sci. Losboa, 
ser. 2, vol. 3, No. 12, p. 244, 1895; vol. 5, No. 19, p. 195, 1898; Mem. Mus. 
Bocage Lisboa, fasc. 1, p. 60, 1909.—RrBErRo, Arch. Mus. Nac. Rio de Janeiro, 
vol. 17, Serranidae, p. 6, 1915.—Merrtzeuaar, Rep. Toestand Visscherij 
Curacao, p. 234, 1919. 

Rhypticus pituitosus GoopE and Bran, Proc. U.S. Nat. Mus., vol. 2, p. 341, 1880 
(Key West, Fla.) ; vol. 5, p. 238, 1882.— JorpaN and GiLBErt, U.S. Nat. Mus. 
Bull. 16, p. 543, 1882. 

Rypticus boront BEEBE and TEE-VaAN, Zoologica, vol. 10, No. 1, p. 132, fig., 1928. 

?Rhypticus coriaceus MretzELAAR, Rep. Toestand Visscherij Curacao, pp. xvii, 57, 
fig. 21, 1919. 


The following collections have been studied: 


U.S.N.M. No. 23555 (type R. pituitosus). Key West, Fla. J. W. Velie. 

No. 37439. Cuba, 1885. F. Poey. 

No. 48559. 25°12’ N., 83°20’30’’ W., 1889. Grampus. 

No. 50208. Culebra, Puerto Rico, February 10, 1899. Fish Hawk. 

No. 53137. Green Cay, Bahamas, June 30, 1903. B. A. Bean. 

U.S. B. F. 905. Culebra, Puerto Rico, February 10, 1899. Fish Hawk. 

Field Museum 3261. Off Culebra, Puerto Rico, February 6, 1899. B. W. 


Evermann. 
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TABLE 1.—Counts made on Rypticus—Continued 


Total soft fin rays in dorsal and anal and one pectoral 
minus the dorsal spines 


Species 
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A TAXONOMIC STUDY OF NEOTROPICAL BEETLES OF 
THE FAMILY MORDELLIDAE, WITH DESCRIPTIONS 
OF NEW SPECIES 


By Evucenre Ray 


Tue Mordellidae are an obscure family of small or minute beetles 
that have never commanded much attention, owing to the relatively 
innocuous habits of the adults and larvae. Very little has ever been 
done with this group except in a taxonomic way, and not a single 
complete life history is known. 

Unfortunately, many of the forms collected in obscure places are 
known only from unique specimens. It seems unlikely that taxono- 
mists will ever arrive at a point where unlimited material will be 
available for all species, and, no doubt, many uniques will remain 
alone in collections for years to come. However, some of these 
single individuals are sufficiently distinct from their closest allies 
in the matter of actual description and structural characters to per- 
mit their proposal as new names. It has been the policy of the 
present writer to describe such uniques only when they can be sepa- 
rated on the basis of characters that are known not to vary in other 
members of the family. Many more, which seem distinct but are 
closely allied to known forms, have been set aside without names, 
because the characters needed for their separation are known to be 
variable in certain cases. No description has been made on the 
basis of color and pubescent markings alone, since these features 
are often considerably aberrant, but rather, when one or more struc- 
tural points of differentiation can be found, the color and pattern 
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of pubescence are distinct enough to make immediate, superficial 
separation possible. In all cases a combination of characters, rather 
than a single one, has been used for specific and generic diagnosis. 

A peculiar characteristic has been observed in the present study. 
At the ends of the tarsi are the tarsal claws, which are distinct 
structures bearing one or more teeth on their mesal surfaces. These 
teeth apparently vary in number, position, and shape according to 
the species being considered. At present it seems premature to state 
definitely that these will form a new character of specific value, 
but there is apparently a diversity of detail that seems to provide 
much the same diagnostic character as that provided by the geni- 
talia in certain other groups. 

Closely appressed to the tarsal claws, and scarcely distinguishable 
without being mounted on a slide, is an additional pair of tarsal 
“claws,” somewhat less heavily chitinized than the other pair. These 
“claws” are attached to the pretarsus at the same point as the other 
pair. Their specific value is probably somewhat less than that of 
the external pair, owing to their lesser chitinization, which permits 
a bending into various shapes before the integument hardens upon 
emergence of the adult insect? This character has been observed 
only in the subfamily Mordellinae, the Anaspinae apparently being 
without it. In addition, all the Anaspinae that the writer has ob- 
served have but the single terminal tooth on the tarsal claw. 

One new genus and 29 new species are herein recorded. Thirty 
others are found to be much more widely distributed than has hith- 
erto been supposed. Mention of described species is limited to those 
forms known only from restricted localities. One other species is 
taken out of synonymy. 

This study has been based primarily on material received from 
the United States National Museum and the Mexican Department 
of Agriculture, together with a small series of specimens from the 
University of Puerto Rico and the Deutsches Entomologisches In- 
stitut. The types of all new species are deposited in the National 
Museum.t Paratypes, when available, remain in the collection of 
the writer. 

Grateful acknowledgment is made to officials of the National 
Museum; Dr. A. Dampf, chief entomologist of the Mexican Depart- 
ment of Agriculture; Prof. S. A. Danforth, of the University of 
Puerto Rico; and Dr. Walther Horn, director of the Deutsches 
Entomologisches Institut. My thanks are due to Miss Kathryn Sum- 
merman and Julius Bosen, graduate students in the Department of 
Entomology at the University of Illinois, for their kind assistance 


* The types of Mordella militaris, new species, received from the Deutsches Entomo- 
logisches Institut, are returned to that institution. 
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in the preparation of the figures. Finally, I wish to express my 
indebtedness to Prof. C. L. Metcalf, head of the Department of 
Entomology at the University of Illinois, under whose direction this 
study was made. 


Genus GLIPA LeConte 
Glipa LreContr, Coleoptera of Kansas and eastern New Mexico, p. 17, 1857. 


GLIPA HIEROGLYPHICA Schwarz 
Figure 17, k 


Glipa hieroglyphica ScHwaAkz, Proc. Amer. Philos. Soc., vol. 17, p. 372, 1878. 
Tomoxia hilaris SmirH, Trans. Amer. Ent. Soc., vol. 10, p. 80, pl. 1, figs. 30, 32, 
1882, 

Six specimens: Two from the Dominican Republic, June-July 
1913 (H. W. Foote, Yale Expedition) ; one from Alhajuelo, Panama, 
April 12, 1911 (A. Busck) ; one from Porto Bello, Panama, March 4, 
1911 (A. Busck); one from Taboga, Panama, February 23, 1912 
(A. Busck); one from Trinidad Rio, Panama, March 8, 1912 (A. 
Busck). 

This species, originally described from Florida, has, I believe, 
been wrongly suppressed as a synonym of G. hilaris (Say) (1835, 
p. 190) since the publication of the J. B. Smith paper in 1882. 
Additional specimens, from the Dominican Republic and Panama, 
as recorded above, tally more closely with the Florida types in the 
United States National Museum than with true specimens of Alaris 
(vide Barber, on pin label of specimen, det. 1935). Structurally, 
there can be no doubt that the two species are distinct. Comparison 
of specimens of Azlaris from Illinois with the above-mentioned exam- 
ples of Azeroglyphica shows distinct differences in the maxillary palpi, 
antennae, and tarsal claws (fig. 17, #, 7). In addition, the pattern of 
the dermal color and pubescence of the dorsal surface is distinctly 
different. In my opinion there can be no doubt that hieroglyphica 
merits valid specific standing. 


Genus TOMOXIA Costa 
Tomoxzia Costa, Fauna Regni Napoli, Mordellidae, p. 8, 1854. 
TOMOXIA SPINIFER Champion 


Tomoxia spinifer CHAMPION, Biologia Centrali-Americana, Coleoptera, vol. 4, 
pt. 2, pp. 261, 462, pl. 9, figs. 8, 8a, 1891. 

Three specimens: One from Turrialba, Costa Rica (Schild and 
Burgdorf) ; one from Livingston, Guatemala, April 5 (Barber and 
Schwarz) ; one from Peru, October 3, 1935, found dead in dried wood 
at Washington, D. C. (H. Y. Gouldman). 
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TOMOXIA FULVICEPS Champion 
FicunreE 17, f 


Tomoxia fulviceps CHAMPION, Biologia Centrali-Americana, Coleoptera, vol. 4, 
pt. 2, p. 262, pl. 11, fig. 10, 1891. 
Three specimens: One from Cabima, Panama, May 25, 1911 (A. 
Busck) ; one from Porto Bello, Panama, March 14, 1911 (A. Busck) ; 
one from San Carlos, Costa Rica (Schild and Burgdorf). 


TOMOXIA FIEBRIGI, new species 
FIGURE 17, d 


This species is closely allied to auratonotata Ray (1936a, p. 145) 
but may easily be separated from the latter member of the genus by 
the broader scutellum, shorter intermediate tibiae, and the equality 
in length between abdominal segments 3 and 4. 

Length: 3.95 mm.; including anal style, 4.65 mm. Form short, 
quite robust, subcuneate, broadest at middle of thorax, sides narrow- 
ing posteriorly. Derm entirely black, except for labial palpi, which 
are orange-red. Body densely -covered with fine, recumbent, silvery 
pubescence, rufobrunneous on elytra. 

Antennae 1.25 mm. long, reaching middle of lateral pronotal mar- 
gin; segments 3 and 4 equal; 5-10 each as long as 4, considerably 
broadened apically; 11 distinctly longer than 10, oval, sides rounded, 
apex slightly rounded. Distal segment of maxillary palpi enlarged, 
form of a scalene triangle, basal angle a right angle, outer margin 
broadly rounded, inner margin almost straight, corners rounded, base 
arcuate, midbasal lobe short, sides angular, base truncate. Scutellum 
twice as broad as long, sides slightly angular, posterior emargination 
wanting. Klytra four-tenths longer than broad (2.65 by 1.85 mm.), 
sides attenuate for their entire length, apices broadly, individually 
rounded. Intermediate tarsi distinctly longer than their tibiae ; 
penultimate segments of anterior and intermediate tarsi simple. 
Tarsal claws with four distinct, broad, blunt teeth, distal one longest, 
and a small subacute, premedian tooth (fig. 17, d). “Median claws” 
twice as thick at base as medially, apical half of mesal margin with 
four thin, very acute teeth, outer edge rounded. Outer spine of 
posterior tibiae twice as long as inner one. Anal style twice as long 
as apical ventral segment (0.7 by 0.35 mm.), very stout, short, evenly 
attenuate, broadly truncate at apex. 

Type locality—San Bernardino, Paraguay. 


T'ype.—Male, U.S.N.M. No. 52926, a unique specimen collected by 
K. Fiebrig. 
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TOMOXIA BREVIPENNIS, new species 
Figures 17, a; 19, e 


This species is most closely allied to d¢notata, new species, but may 
be easily separated from that member of the genus by the greater 
number of elytral spots, the longer, narrower body, the shorter, 
broader, anterior and intermediate tibiae, the shorter distal segment 
of the maxillary palpi, and the narrower scutellum. From latenotata 
Pic (1924, p. 23) it may be separated by the much shorter anal style, 
the narrower scutellum, the shorter anterior and intermediate tarsi, 
and the different position of the elytral spots. 

Length: 6.6 mm.; including anal style, 8.5 mm. Form moderately 
robust, elongate, sides narrowing posteriorly, broadest near middle of 
pronotum. Derm piceous, eyes, antennae, mouth parts, anterior 
femora and tarsi, and spurs of posterior tibiae castaneous, remainder 
of legs and ventral abdominal segments fuscocastaneous. Body 
densely covered with fine, recumbent pubescence, reddish brown ex- 
cept for the following whitish areas: mixed on head; covering mar- 
gins of pronotum broadly, with a curved band extending from an- 
terior angles into disk and meeting posterior marginal line on either 
side of middle; scutellum entirely; an indeterminate humeral spot 
shortly curving into disk, an oblong scutellar spot extending along 
suture, a large, rounded, postmedian, subsutural spot, and a pair of 
irregular postmedian spots on middle of disk curving posteriorly, 
reaching neither suture nor margins; intermediate and posterior legs, 
parts of mesosternum and metasternum, and bases of abdominal seg- 
ments, basal one and anal style broadly, whitish. 

Antennae 2.1 mm. long, reaching posterior angles of pronotum; 
segment 4 twice as long as and much broader than 3; 5-10 each as 
long as 4 but successively narrower distad; 11 distinctly longer than 
10, broadest beyond middle, sides and apex rounded. Distal segment 
of maxillary palpi enlarged, with form of a broad scalene triangle, 
sides curved, apex straight. Pronotum much broader than long (2.8 
by 2.1 mm.), sides rounded, broadest medially, base arcuate, midbasal 
lobe short, but rounded. Scutellum of a broad, modified triangular 
shape, twice as broad as long, sides angularly cutting into elytra, 
apex broadly rounded, subtruncate. Elytra three-fourths longer than 
broad (4.5 by 2.6 mm.), sides attenuate posteriorly, apices individu- 
ally rounded. Anterior tarsi much shorter than their tibiae; inter- 
mediate pair equal in length; three intermediate segments of anterior 
and intermediate tarsi dilated, flattened. Tarsal claws bearing three 
teeth, distal one longest (fig. 17, a). Outer spur of posterior tibiae 
one-half longer than apical ventral segment (1.9 by 1.2 mm.), stout, 
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evenly attenuate, truncate at apex; last ventral segment twice as 
long as penultimate one. 
Type locality—Barro Colorado Island, Canal Zone, Panama. 
Type.—Female, U.S.N.M. No. 52923, collected April 26, 1926, by 
C. T. Greene. 


TOMOXIA BINOTATA, new species 
FIcureE 17, ¢ 


This species is most closely allied to innotata Pic (1924, p. 23) and 
may be separated from the latter member of the genus by the bino- 
tate elytra, the peculiar character of the antennae, the broad distal 
segment of the maxillary palpi, and the much larger size. 

Length: 7 mm.; including anal style, 8.5 mm. Form short, mod- 
erately robust, subcuneate, sides narrowing posteriorly, broadest near 
base of prothorax. Derm fuscopiceous, femora of anterior and inter- 
mediate legs, mesal half of distal segment of maxillary palpi, and 
antennae, fuscocastaneous. Body densely covered with fine recum- 
bent brownish pubescence, which assumes a violaceous tinge in cer- 
tain lights; a pair of postmedian, elytral spots as far from suture as 
width of spot and almost touching lateral margins, and basal mar- 
gins of ventral abdominal segments, white. 

Antennae 1.8 mm. long, reaching middle of lateral pronotal mar- 
gin; segment 3 slightly longer than 4; 5-10 each succeedingly shorter 
than preceding, 10 two-thirds as long as 3; 11 as long as 4, broadest 
subapically, subtriangular in profile, rounded at corners. Distal seg- 
ment of maxillary palpi enlarged, form of an isosceles triangle, mesal 
edge straight, outer edge curved, corners rounded. Pronotum 
broader than long (3 by 2 mm.), sides rounded, base arcuate, mid- 
basal lobe short, truncate. Scutellum slightly broader than long, 
sides angular, apex truncate, not emarginate, apical angles rounded. 
Elytra two-thirds longer than broad (4 by 2.3 mm.), sides attenuate 
posteriorly, apices broadly, individually rounded. Intermediate tarsi 
longer than their tibiae; penultimate segment of anterior and inter- 
mediate tarsi simple. Tarsal claws with three distinct, broad teeth, 
distal one longest, and a large, blunt, premedian tooth (fig. 17, ¢). 
“Median claws” twice as thick at base as medially, apical three-fourths 
of mesal margin and entire lateral margin broadly rounded. Outer 
spur of posterior tibiae one-half longer than inner one, densely cov- 
ered with coarse pubescence, broadest subapically, thence rounded to 
apex, Anal style two and one-half times as long as apical ventral 
segment (1.3 by 0.5 mm.), stout, evenly attenuate, truncate at apex. 

Type locality —Barro Colorado Island, Canal Zone, Panama. 

Type.—A unique male, U.S.N.M. No. 52925, collected July 17, 
1923, by R. C. Shannon. 


TAXONOMIC STUDY OF MORDELLIDAE—RAY 277 
TOMOXIA SERRICORNIS, new species 
FicureE 16, g 


This species is most closely allied to horni Ray (1936b, p. 147) 
but may adequately be separated from the latter member of the 
genus by the more parallel-sided form, difference in color and pattern 
of pubescence, the greater length of the intermediate tarsi and of 
the outer tibial spur, and the shorter elytra. 

Length: 3.4 mm.; including anal style, 4.1mm. Robust, sides sub- 
parallel; body fuscobrunneous, maxillary palpi and anterior legs 
flavocastaneous. Surface densely covered with fine, recumbent, whit- 
ish pubescence, uniformly covering derm, except on disk of elytra, 
where it is irregularly disposed and not forming definite spots, except 
for a postmedian, transverse arcuate band. 

Antennae 1.1 mm. long, reaching base of pronotum, segments 3 and 
4 large, equal; 5 to 10 subequal, each much broader and longer than 
4; 11 distinctly longer than 10, apex and sides rounded. Distal seg- 
ment of maxillary palpi enlarged, ovate, broadest at middle, sides and 
apex rounded, outer side greatly so (fig. 16, 7). Pronotum distinctly 
broader than long (1.4 by 1 mm.), apex and sides rounded, basal 
angles obtuse, base arcuate, midbasal lobe short, truncate. Scutellum 
broader than long, sides angular, apical angles obtuse. Elytra one and 
seven-tenths times as long as broad (2.4 by 1.4 mm.), sides parallel to 
within one-fourth of apex, broadly curved posteriorly, apices individ- 
ually rounded. Intermediate tarsi longer than their tibiae; penulti- 
mate segment of anterior and intermediate tarsi simple. Tarsal claws 
with two distinct teeth, and a large, thick, blunt, premedian eleva- 
tion. Outer spur of posterior tibiae three and one-half times as long 
as inner one. Anal style one-half longer than apical ventral segment 
(0.7 by 0.48 mm.), stout, apex broadly truncate. 

Type locality——Roxborough, Tobago. 

Type.—A single female, U.S.N.M. No. 52924, taken at the Archibald 
Estate, Roxborough, Tobago, November 6, 1918 (H. Morrison). 


MORDELLOIDES, new genus 


This genus is allied to both Zeamordella Broun (1886, p. 847) and 
Mordella Linnaeus (1758, p. 420). From the former it may be sepa- 
rated by the angular insertion of the distal segment of the maxillary 
palpi, the much Jonger length of the posterior legs, the thin, filiform 
tarsi, and the much longer, acute anal style. From Mordella it may 
be separated by the semicircular scutellum, the lengthy intermediate 
tibiae, the angulate anterior angles of the pronotum, the single flat- 
tened spur of the posterior tibiae, and the truncate apex of the last 
ventral segment. From Reynoldsiella Ray (1930, p. 184), to which 
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genus it is also allied, it may be separated by the presence of a sub- 
apical ridge on the posterior tibiae, the much narrower shape of the 
body, the flat tibial spur, and characters as mentioned in comparison 
with Mordella above. Mordelloides, Zeamordella, and Reynoldsiella 
may be linked together because of the semicircular scutellum. 

The single broad, flattened spur of the posterior tibiae is unique 
among known Mordellidae and will readily separate this form from 
any other member of the family. 

Form suboval, moderately robust, convex. Distal segment of maxil- 
lary palpi broadly, equilaterally triangular, inserted at the corner. 
Antennae subserrate, distal segment distinctly longer than penulti- 
mate segment. Pronotum much broader than long, anterior angles 
obtuse, not rounded. Scutellum fairly large, semicircular, Mesoster- 
num produced posteriorly in the form of a rounded lobe. Posterior 
coxae elongate, contiguous, meeting in a depressed sutural line; ante- 
rior margin of latter part closely connected with rounded lobe of 
mesosternum. Anal style long, more than four times length of last 
ventral segment, broadest at its basal fifth, then suddenly narrowed 
and attenuate to apex, curved ventrad. Intermediate tibiae longer 
than their tarsi, the latter filiform; posterior tibiae with but a single, 
broad, flattened, tibial spur, concave on its anterior surface, convex 
on its posterior surface. 

The genotype is Mordelloides acuticauda, new species, described 


below. 
MORDELLOIDES ‘ACUTICAUDA, new species 


FicurEs 17, i; 19, b 


The single, flattened spur of the posterior tibiae, the semicircular 
scutellum, the peculiar antennae, and other generic characters will 
serve adequately to separate this species from any of its allies that 
might superficially resemble it. 

Length: 2.3 mm.; including anal style, 5.8 mm. Form moderately 
robust, convex, suboval, sides attenuate, narrowing posteriorly, broad- 
est near base of pronotum. Head castaneous, darkening evenly 
caudad, piceous at occipital margin, mouth parts and antennae flavo- 
castaneous, distal segment of latter somewhat fuscous in certain 
lights; pronotum fuscous, sides broadly castaneous; elytra fusco- 
castaneous, a broad, curved, humeral stria extending toward but not 
reaching the suture, castaneous; anterior and middle legs, posterior 
tarsl, and middle of ventral abdominal segments, flavocastaneous; 
posterior tibiae and anal style brunneous. Surface densely covered 
with fine, recumbent pubescence, yellowish on head, pronotum, and 
elytra, condensed on latter part to form the following fasciae: a curved 
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humeral line covering underlying castaneous derm, a transverse, post- 
median fascia, extending to and along lateral margins but not reach- 
ing humeri, extending posteriorly along suture and coalescing with a 
preapical curved fascia that fails to reach lateral margins; a mixed 
yellowish white on ventral surface and legs. 

Antennae 0.9 mm. long, scarcely reaching base of lateral prothoracic 
margin; segments 8 and 4 equal; 5-10 subserrate, each broadest 
medially and each twice as long as 4; 11 broadly rounded on sides 
and apex, distinctly broader and twice as long as 10, broadest pre- 
medially, apparently truncate at apex. Distal segment of maxillary 
palpi enlarged, form of an equilateral triangle, sides straight, angles 
rounded. Pronotum almost twice as broad as long (1.05 by 0.6 mm.), 
apical angles obtuse, pointed, sides rounded, basal angles obtuse, base 
arcuate, midbasal pronotal lobe short, declivious, truncate. Elytra 
almost twice as long as broad (1.9 by 1 mm.), sides visibly attenuate 
from base to apex, apices individually rounded. Intermediate tibiae 
distinctly longer than their tarsi; penultimate segment of anterior 
and intermediate tarsi filiform. Tarsal claws with four distinct 
teeth (fig. 17, 7). Posterior tibiae with a single, broad, flattened 
tibial spur, attenuate to apex, two-thirds length of basitarsus, con- 
cave on anterior surface, convex on posterior surface. Anal style 
four and one-half times as long as apical ventral segment (1.4 by 
03 mm.), narrow, thin, curved ventrad at its middle, broad at basal 
fifth, thence narrowing abruptly distad and attenuate to apex; last, 
ventral segment truncate at apex, but one-half longer than penulti- 
mate one. 

Type locality —Tierra Blanca, Veracruz, Mexico. 

Type—A unique female, U.S.N.M. No. 52922, collected on Sep- 
tember 17, 1924, from weeds of the coastal plain, near railway of the 
Isthmian line (A. Dampf). 

Remarks.—The dermal color of the elytra is changeable according 
to the angle from which it is viewed, a more noticeable castaneous 
tinge being visible from certain diagonal directions. The description 
of the elytra was made from a direct dorsal view. 


Genus MORDELLA Linnaeus 
Mordella LinnarEus, Systema naturae, ed. 10, p. 420, 1758. 
MORDELLA DIVERGENS, new species 
Figure 19, a 


This species is most closely allied to the North American J, 
lunulata Helmuth (1865, p. 96), but it may be separated from the 
165175—39——2 
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latter member of the genus by the divergent line of pubescence on 
the elytra, the rounded mesal edge of the terminal segment of the 
maxillary palpi, and the larger size. 

Length: 5.4 mm.; including anal style, 6.8 mm. Moderately ro- 
bust, subcuneate; dermal color black; surface densely covered with 
fine, recumbent pubescence, partaking of ground color, except for 
the following whitish areas: head and pronotum completely, con- 
densed on latter part to form three short, longitudinal, basal bands; 
scutellum completely; elytra with humeri narrowly and two diver- 
gent stripes, anterior extending submarginally to within one-sixth of 
apex and separated from margin by its own width, interior one ex- 
tending diagonally across disk and joining whitish suture subapically, 
sides of mesosternum and metasternum densely, bases of abdominal 
segments, and legs somewhat less distinctly. 

Antennae 1.4 mm. long, scarcely reaching posterior coxae; seg- 
ments 3 and 4 equal in length; 5-10 each one-half longer than 4 and 
considerably broadened; 11 rounded, one-half longer than 10. Distal 
segment of maxillary palpi enlarged, subtriangular, rounded on 
mesal surface and apex. Pronotum one-third broader than long 
(2.1 by 1.6 mm.), convex, sides finely margined, basal angles obtuse, 
midbasal lobe short, broad, subtruncate. Scutellum twice as broad 
as long, rounded-triangular. Elytra broadest subbasally, almost 
twice as long as broad (3.8 by 2.1 mm.), sides attenuate to apex, 
latter parts individually rounded, distinctly obtuse. Intermediate 
tibiae and tarsi equal in length. Tarsal claws with four teeth, all 
somewhat blunt at ends, proximal one rudimentary. Anal style 3 
times length of apical ventral segment, narrowly truncate at apex. 

Type locality—Mount Puilsboreau, Haiti. 

Type.—A unique male, U.S.N.M. No. 52930, collected on May 29, 
1927, by G. N. Wolcott. 


MORDELLA LATITHORAX, new species 


This species is somewhat allied to biformis Champion (1891, p. 295) 
but differs from the latter member of the genus in numerous particu- 
lars, the most striking of which are the decidedly transverse prono- 
tum, the equilateral condition of the distal segment of the maxillary 
palpi, the much narrower and more elongate antennae, and the dif- 
ferent color. 

Length: 3.5 mm.; including anal style, 4.8 mm. Form moderately 
broad, sides parallel posteriorly to middle of elytra, thence broadly 
rounded to apex; body broadest near base of pronotum. Head cas- 
taneous, with a piceous rounded spot on vertex reaching occiput and 
extending laterally in a narrow line to eyes, anteriorly not extending 
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beyond middle of eyes; pronotum piceous, with a pair of castaneous 
spots on either side of middle, separated by a piceous line, extending 
posteriorly along lateral margins, but not reaching base; elytra 
piceous, with apex narrowly castaneous; mesosternum and metaster- 
num, posterior femora and tibiae, and distal half of anal style fus- 
copiceous; antennae, mouth parts, anterior and intermediate legs, 
posterior tarsi, abdomen, and base of anal style castaneous. Surface 
densely covered with fine, recumbent pubescence, partaking of ground 
color, except on dorsal surface, where it has been abraded and only 
a few yellowish hairs remain. 

Antennae 1.1 mm. long, slender, reaching base of lateral pronotal 
margin; segment 4 one-half longer than 3; 5-10 each one-third longer 
than 4 and but slightly broader; 11 missing. Distal segment of max- 
illary palpi enlarged, with form of an equilateral triangle. Prono- 
tum six-tenths broader than long (1.6 by 1 mm.), apex and sides 
broadly rounded, basal angles obtuse, base arcuate, midbasal lobe 
moderately produced, rounded. Scutellum large, broadly triangular, 
sides but slightly curved, apical angle rounded. Elytra but seven- 
tenths longer than broad (2.5 by 1.45 mm.), sides parallel on basal 
half, thence strongly curved to apex, apices individually rounded. 
Intermediate tibiae and tarsi approximately equal in length, second 
and third segments of latter part short, somewhat dilated, penulti- 
mate segment considerably broadened, fifth segment being inserted 
near base of latter and only claws visible beyond distal margin. 
Outer spur of posterior tibiae two and one-half times as long as inner 
one. Anal style two and one-half times as long as apical ventral 
seoment (1.8 by 0.5 mm.), moderately thick at base, attenuate to 
apex; last ventral segment eight times length of penultimate one. 

Type locality—Limon Plantation, Chagres River, Panama. 

Type.—Male, U.S.N.M. No. 52927, a unique individual taken on 
July 14, 1918, from sweepings around a cornfield (H. F. Dietz and 
J. Zetek). 

Remarks.—The three distal segments of the posterior tarsi are 
missing in the type and no mention can therefore be made of the 
tarsal claws. 

MORDELLA SCUTELLARIS Fabricius 


Mordella scutellaris Fasricitus, Systema eleutheratorum, vol. 2, p. 123. 1801. 


Five specimens: One from Arecibo, Puerto Rico, November 1, 1932, 
on flower of Curte amor; one from Ponce, Puerto Rico, August 21, 
1933, on flower of Senegalia (R. G. Oakley); one from Bayamon, 
Puerto Rico, June 2, 1934, on milkweed (Lesesne et al.) ; two from 
Arecibo, Puerto Rico, March 18, 1934, and March 21, 1935, on Mar- 
garita (Anderson). 


282 PROCEEDINGS OF THE NATIONAL MUSEUM VOL, 87 
MORDELLA HAITIENSIS, new species 
FIGuRE 16, a 


In addition to its difference in color pattern this species may be 
separated from its closest ally, dimidiata Champion (1891, p. 284), 
by the greater length of the fourth antennal segment, the emarginate 
apex of the distal segment of the maxillary palpi, and the very long 
last ventral abdominal segment. 

Length: 2.75 mm.; including anal style, 4 mm. Moderately robust, 
sides attenuate, narrowing posteriorly, broadest at middle of pro- 
notum. Head piceous, antennae and mouth parts flavous; prothorax 
flavobrunneous; elytra piceous, with a diagonal, quadrangular, flavous 
spot on disk near base, separated from lateral margin by less than 
one-half its width; ventral surface black; anterior legs flavous, inter- 
mediate pair fuscobrunneous. Surface densely covered with fine, re- 
cumbent pubescence, yellowish white, except on elytra, where it forms 
golden areas, as follows: covering subbasal flavous spot and entire 
apical half, whence it extends in a broad line along suture to base. 

Antennae 0.37 mm. long, reaching base of pronotum, segment 4 dis- 
tinctly longer than 3; 5-10 serffate, each one-half longer than 4 and 
much broader at apex, slightly decreasing in length distally; 11 dis- 
tinctly longer 10, broadest at apical third, sides and apex broadly 
rounded. Distal segment of maxillary palpi enlarged, form of a sca- 
lene triangle, outer side longest, apical angle emarginate (fig. 16, a). 
Pronotum distinctly broader than long (1 by 0.78 mm.), apex and 
sides rounded, basal angles obtuse, base arcuate, midbasal lobe very 
short, truncate. Scutellum small, triangular. Elytra twice as long as 
broad (2 by 1 mm.), sides visibly attenuate on their apical two-thirds, 
broadly curved subapically, apices individually rounded. Interme- 
diate tarsi distinctly longer than their tibiae; penultimate segment of 
anterior and intermediate tarsi simple. Tarsal claws with three dis- 
tinct teeth. Outer spur of posterior tibiae twice as long as inner 
one. Anal style one-half longer than apical ventral segment (1.2 by 
0.82 mm.), narrow, attenuate to apex; last ventral segment seven times 
as long as penultimate one. 

Type locality—Mariani, Haiti. 

Type—Male, U.S.N.M. No. 52929, a unique individual taken on 
September 17, 1918, by W. A. Hoffman. 


MORDELLA VIDUA Solier 


Mordella vidua Sourer, in Gay, Historia fisica y politica de Chile, vol. 5, p. 270, 
1851. 


Three specimens: Two from Angol, Chile, January 14, 1928 (D. S. 
Bullock) ; one from Chile (E. C. Reed). 
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MORDELLA MILITARIS, new species 


This species is most closely allied to ogloblini Pic (1930, p. 29) 
and may be separated from the latter member of the genus by the 
absence of distinct maculations on the elytra, the more slender, atten- 
uate anal style, and the smaller size. In the synopsis of the Argen- 
tinian species of Mordella (Pic, 1936, pp. 114, 115) miélitaris keys out 
to ogloblini. 

Length: (male) 5.85 and (female) 7.35 mm.; including anal style, 
(male) 8.1 and (female) 9.35 mm. Elongate, sides narrowing pos- 
teriorly to apex of elytra, body subcuneate in shape; dermal color 
piceous, except for basal three-fourths of elytra, which are golden- 
brown. Surface densely clothed with fine, recumbent pubescence, par- 
taking of ground color, except for the following whitish areas: head; 
pronotum, densest on lateral and basal margins; elytra, condensed on 
suture and apex of golden-brown area; mesosternum and meta- 
sternum; basal margins of ventral abdominal segments, densest at 
lateral edge; base of anal style; legs. 

Antennae (male) 2.2 and (female) 2.4 mm. long, reaching posterior 
coxae; segments 3 and 4 equal in length; 5-10 distinctly serrate, each 
slightly longer and twice as broad as 4; 11 rounded, slightly longer 
than 10. Distal segment of maxillary palpi enlarged, with form of a 
scalene triangle, outer margin distinctly curved, cephalic surface with 
a median, elongate depression. Prothorax distinctly broader than 
long (1.6 by 1.5 mm.), sides rounded, base arcuate, basal lobe short, 
subtruncate. Scutellum small, subtriangular, sides and apical angle 
rounded. Elytra twice as long as broad (3.6 by 1.8 mm.), sides 
straight, attenuate to apex, apices individually rounded. Tarsal 
claws with seven teeth, the distal one longest, successively shortening 
proximad, the proximal one scarcely more than rudimentary. Anal 
style slightly more than twice as long as apical ventral segment, 
slender from a dorsal view, attenuate to apex. 

Type locality —Argentina. 

Type—Male, in the collection of the Deutsches Entomologisches 
Institut. 

Remarks.—A male and female example (type and allotype), with 
the data merely as “Argentina—Coll. Kraatz,” contains all available 
information. There is no visible external difference between the sexes. 
The middle tarsi are missing in both specimens. 


MORDELLA SUMMERMANAE, new species 


This species cannot be closely allied with any of the known North 
American forms. The form of the body, with its subovate form, the 
extremely short anal style, the short elytra, and the narrow distal 
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segment of the maxillary palpi separate it at once from any species 
recorded in the literature. For systematic position it may be placed 
near seriata Champion (1891, p. 298). 

Length: 2.2 mm.; including anal style, 2.7 mm. Form short, broad, 
subovate, broadest near base of pronotum; dermal color black, anten- 
nae and legs fuscous, spurs of posterior tibiae and genitalia flavous. 
Surface densely covered with fine, recumbent, yellowish-brown pubes- 
cence, except on ventral abdominal segments, where it is whitish. 

Antennae 0.5 mm. long, scarcely reaching base of pronotum; seg- 
ments 3 and 4 equal in length; 5-10 each as broad as long, strongly 
serrate, broadest apically; 11 distinctly longer than 10, rounded on 
sides and apex, broadest medially; distal segment of maxillary palpi 
enlarged, with form of an elongate isosceles triangle, sides slightly 
curved, corners rounded. Pronotum distinctly broader than long 
(0.85 by 0.6 mm.), broadest subbasally, apex and sides rounded, basal 
angles almost right angles, base arcuate, midbasal lobe short, but 
rounded. Scutellum small, broadly triangular, sides visibly curved, 
apical angle rounded. Elytra less than twice as long as broad (1.6 by 
0.85 mm.), sides distinctly curved from base to apex, apices indi- 
vidually rounded. Anterior and intermediate tibiae longer than their 
tarsi, second and third segments of latter part short, but not dilated. 
Tarsal claws with three teeth, all blunt, basal one obtuse, very much 
flattened. Anal style short (0.5 by 0.4 mm.), but one-fourth longer 
than apical ventral segment, very broad at base, but one-third longer 
than broad from a dorsal view, sides straight, apex rounded. 

Type locality—Constanza, Dominican Republic. 

Type—A unique female, U.S.N.M. No. 52928, taken on May 22, 
1927, by A. Wetmore. 


MORDELLA FLAVOFASCIATA Champion 


Mordella flavofasciata CHAMPION, Biologia Centrali-Americana, Coleoptera, vol. 4, 
pt. 2, p. 287, pl. 11, fig. 18, 1891. 


One specimen: Potrero, Veracruz, Mexico, October 28, 1924, on 
weeds, 600 meters elevation (A. Dampf). 


MORDELLA SERIATA Champion 


Mordella seriata CHAMPION, Biologia Centrali-Americana, vol. 4, pt. 2, p. 298, pl. 
18, figs. 9, 9a, 1891. 


One specimen: Finca Vergel, Huixtla Valley, Chiapas, Mexico, May 
15, 1935, 700 meters elevation (A. Dampf). 


Genus CALYCE Champion 


Calyce CHAMPION, Biologia Centrali-Americana, vol. 4, pt. 2, p. 307, 1891. 
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CALYCE MACULATA Pic 
Calyce maculata Pic, L’Echange, vol. 27, p. 191, 1911. 
One specimen: Trinidad (A. Busck). 


CALYCE FULVA Champion 


Calyce fulva CHAMPION, Biologia Centrali-Americana, Coleoptera, vol. 4, pt. 2, 
p. 307, pl. 18, figs. 21, 21a, 1891. 


One specimen: San Carlos, Costa Rica (Schild and Burgdorf). 


Genus GLIPODES LeConte 
Glipodes LeContr, Proc. Acad. Nat. Sci. Philadelphia, vol. 14, p. 48, 1862. 
GLIPODES SERICANS (Melsheimer) 


Mordella sericans MELSHEIMER, Proc. Acad. Nat. Sci. Philadelphia, vol. 2, p. 312, 
1846. 
Glipodes sericans LECoNTE, Proc, Acad. Nat. Sci. Philadelphia, vol. 14, p. 48, 1862. 
Two specimens: One from Cacao, Trece Aguas, Alta V. Paz, Guate- 
mala, March 27 (Schwarz and Barber); one from Paraiso, Canal 
Zone, Panama, April 29, 1911 (EK. A. Schwarz). 


GLIPODES HELVA LeConte 
Glipodes helva LECONTE, Proc. Acad. Nat. Sci. Philadelphia, vol. 14, p. 48, 1862. 


Three specimens: One from Xolitla, Guererro, Mexico, August 3, 
1930, at ight (J. Parra); one from Trinidad Rio, Panama, June 9, 
1912 (A. Busck) ; one from Cafio Saddle, Gatun Lake, Panama, May 
3, 1923 (R. C. Shannon). 


Genus CONALIA Mulsant and Rey 
Conalia Mutsant and Rey, Ann. Soc. Agr. Lyon, ser. 8, vol. 2, p. 318, 1858. 
CONALIA EBENINA Champion 


Conalia ebenina CHAMPION, Biologia Centrali-Americana, Coleoptera, vol. 4, pt. 2, 
p. 306, pl. 13, figs. 20, 20a, b, ce, 1891. 

Conalia fulvoplagiata CHAmMpPIon, Trans. Ent. Soc. London, 1896, p. 50.—Ray, 
Coleopt. Contr., vol. 1, pt. 3, p. 168, 1930. 

Twenty-nine specimens: One from San Rafael, Jicaltepec, Vera- 
cruz, Mexico (Townsend) ; one from Montemorelo, Nuevo Leon, Mex- 
ico, June 3, 1931, grass-citrus, 432 meters elevation (A. Dampf) ; five 
from Santa Anita, Jalisco, Mexico, August 7, 1927, on weeds, 2,000 
meters elevation (A. Dampf); one from Plancha Piedra, Peten De- 
partment, on the border between British Honduras and Guatemala, 
October 27, 1925, swept from weeds (A. Dampf) ; one from La Ceiba, 
Honduras, August 27, 1916 (F. J. Dyar); one from Cacao, Trece 
Aguas, Alta Vera Paz, Guatemala, February 25 (Schwarz and Bar- 
ber) ; one from Gamboa, Canal Zone, Panama, July 17, 1918, sweep- 
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ings (H. F. Dietz and J. Zetek) ; two from Pueblo Buevo, Papaya 
Plantation, 4 miles from Panama City, Panama, August 1926 (H. 
Morrison); three from Limon Plantation, Chagres River, Pan- 
ama, July 14, 1918, sweepings around cornfield (H. F. Dietz 
and J. Zetek); one from Montserrat, Trinidad, June 29 (A. 
Busck); two from D’Abadie, Trinidad, October 18, 1918 (H. Mor- 
rison); one from Department of Agriculture grounds, Port- 
of-Spain, Trinidad, November 23, 1918 (H. Morrison); three from 
Tobago Island, Panama, September 21, 22, 1918 (H. F. Dietz); one 
from La Romana Centrale, Dominican Republic, July 15, 1917 (H. 
Morrison) ; one from San Pedro de Maoris, Dominican Republic, July 
15, 1917 (H. Morrison); one from Tucuman, Argentina (G. F. 
Mozuetta) ; and three from San Bernardino, Paraguay. 


Genus MORDELLISTENA Costa 
Mordellistena Costa, Fauna Regni Napoli, Mordellidae, pp. 16, 31, 1854. 
MORDELLISTENA CRUX Champion 


Mordellistena crue CHAMPION, Biologia Centrali-Americana, Coleoptera, vol. 4, pt. 
2, p. 346, pl. 15, figs. 21, 21a, 1891. 

Two specimens: One from Tampico, Mexico, December 8 (E. A. 

Schwarz) ; one from Cacao, Trece Aguas, Alta Vera Paz, Guatemala, 
March 26 (Schwarz and Barber). 


MORDELLISTENA BICINCTELLA LeConte 


Mordellistena bicinctella LeContr, Proc. Acad. Nat. Sci. Philadelphia, vol. 14, 
p. 48, 1862. 
Five specimens: All from Trece Aguas, Alta Vera Paz, Guatemala 
(Barber and Schwarz), on the following dates: December 12 (1), 
March 26 (1), April 5 (2), no date (1). 


MORDELLISTENA RHENOLEPIS, new species 
FIGURES 16, c; 18, a 


This species is allied to ozarkensis Ray (1936a, p. 125) and may be 
separated from the latter member of the genus by the additional 
ridge on the posterior tibiae, the completely flavocastaneous condition 
of the head and pronotum, the more parallel form, and the longer, 
hammerlike distal segment of the maxillary palpi. Among the Cen- 
tral American forms rhenolepis is most closely allied to beata Cham- 
pion (1891, p. 347) and may easily be separated by the unicolored 
pronotum, the difference in the number of comblike ridges on the 
posterior tibiae and tarsi, the different position of the basal cinereous 


vitta on the elytra, and the greater length of the fourth antennal 
segment. 
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Length: 2.8 mm.; including anal style, 3.2. mm. Form narrow, 
elongate, sides subparallel to within one-fourth of apex of elytra, 
broadest near base of pronotum. Head, pronotum, antennae, mouth 
parts, legs, last two ventral abdominal segments and anal style, middle 
of mesosternum and metasternum, and a rounded, oblique, subbasal 
spot on elytra reaching lateral margins but not suture, flavocastane- 
ous; elytra, sides of mesosternum and metasternum, basal abdominal 
segments, and eyes, piceous-black. Body densely covered with fine, 
recumbent pubescence, partaking of ground color, except on elytra, 
where it forms the following whitish vittae: covering subbasal 
rounded spot mentioned above, and broad, transverse, postmedian 
vitta, reaching both lateral margins and suture, and prolonged an- 
teriorly near suture to form a blunt, rounded area. 

Antennae 0.7 mm. long, filiform, reaching metacoxae; segments 3 
and 4 equal in length, latter somewhat broader; 5-10 each one-half 
longer and much broader than 4; 11 one-third longer than 10, sides 
and apex rounded, broadest postmedially. Distal segment of maxil- 
lary palpi enlarged, subrectangular, slightly narrower subapically, 
lateral margin slightly convex, mesal margin slightly concave, 
apical margin subangulate, corners at both apex and base rounded, 
two and two-thirds times as long as broad (fig. 16, ¢). Pronotum one- 
third broader than long (0.8 by 0.6 mm.), sides and apex rounded, 
basal angles obtuse, base arcuate, midbasal lobe short, but rounded. 
Scutellum moderately large, rounded-triangular, broader than long, 
sides and apical angle rounded. Elytra slightly more than twice as 
long as broad (1.7 by 0.8 mm.), sides broadest at base, subparallel to 
within a fourth of apex, thence strongly rounded, apices individually 
rounded. Intermediate tibiae and tarsi approximately equal in 
length; penultimate segment of anterior and intermediate tarsi short, 
filiform, simple. Posterior tibiae with two short, oblique ridges, 
neither extending more than one-third across outer surface; basitarsi 
with two short ridges extending one-third across outer surface. 
Tarsal claws with three long, acute, postmedian teeth (fig. 18, @). 
Anal style two and one-fourth times length of apical ventral segment, 
(0.9 by 0.4 mm.), narrow, evenly attenuate to apex; last ventral seg- 
ment about twice length of penultimate one. 

Type locality —Guatemala. 

Type—Male, U.S.N.M. No. 52938. 

Remarks —The type and two male paratypes, all with protruding 
genitalia, were taken at Washington, D. C., October 17, 1916, upon 
emergence from the rhizome of Rhenolepis sp. received from Guate- 


mala (H. L. Sanford). 
165175—39——2 
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MORDELLISTENA HONDURENSIS, new species 
Fieure 16, 1; 18, b 


This species is most closely allied to schwarzi, new species, described 
below, and may be separated from the latter member of the genus by 
the difference in the maculation of the elytra, the difference in the 
breadth of antennal segments 3 and 4, the peculiar shape of the distal 
antennal segment, the additional tooth on the tarsal claws, and the 
peculiar condition of the penultimate segment of the anterior and 
intermediate tarsi. From wanthopyga Champion (1891, p. 344), 
which it resembles in color, it may be distinguished by the shorter 
length of the basal ridge of the posterior tibiae, the flavobrunneous 
condition of the pronotum, and the difference in the shape of the 
maxillary palpus. 

Length: 0.9-1.15 mm.; including anal style, 1.15-1.55 mm. Form 
elongate, narrow, sides subparallel, narrowing only one-fourth from 
apex of elytra, broadest near middle of pronotum. Head (including 
antennae and mouth parts), pronotum, apex and middle of 
metasternum, last two ventral abdominal segments, and anal style, 
flavobrunneous; elytra piceous, with following flavous areas: a sub- 
triangular, rounded, subbasal area reaching sides but not suture and 
a broad, transverse, postmedian fascia extending entirely across disk 
from lateral margins to suture. Surface densely covered with fine, 
recumbent pubescence, partaking of ground color, a mixture of 
flavous and piceous hairs on head and pronotum, giving these parts 
a darker tinge, except along margins. 

Antennae 0.28-0.4 mm. long, reaching metacoxae, somewhat 
thickened but not serrate; segments 3 and 4 equal in length; 5-10 
each almost as long as 3 and 4 together, and distinctly broader; 11 
one-half longer than 10, broadest medially, outer edge straight, mesal 
margin rounded from middle to apex, the latter subacute. Distal 
segment of maxillary palpi enlarged, subquadrate, mesal margin 
straight, lateral and apical margins broadly rounded (fig. 16, l). 
Pronotum but slightly broader than long (0.28-0.35 by 0.25-0.3 mm.), 
sides rounded, basal angles obtuse, base arcuate, midbasal lobe short, 
rounded. Scutellum small, broadly triangular. Elytra slightly less 
than two and two-thirds times as long as broad (0.65-0.8 by 0.28-0.35 
mm.), sides parallel to within one-fourth of apex, thence attenuate 
and broadly rounded to apex, apices individually rounded. Inter- 
mediate tibiae and tarsi equal in length; penultimate segment of 
anterior and intermediate tarsi filiform, excavate beneath, bearing 
fifth segment on middle of ventral surface. Posterior tibiae with 
two oblique ridges, basal one extending three-fourths, other one-half, 
across outer surface; basitarsi with two, second segment with one 
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oblique ridge, all extending halfway across outer surface. Tarsal 
claws with four distinct teeth, basal one shorter than others and 
obtuse (fig. 18, 6). A single spur on posterior tibiae, thick, two- 
thirds as long as basitarsus. Anal style almost three times as long 
as apical ventral segment (0.28-0.4 by 0.1-0.15 mm.), fairly stout, 
attenuate to apex; last ventral segment but twice as long as 
penultimate one. 

Type locality—tLa Ceiba, Honduras. 

Type.—Male, U.S.N.M. No. 52913. 

Remarks.—The type was collected at La Ceiba, Honduras, August 
25, 1916 (F. J. Dyer). A male paratype was taken at Peto, Yucatan, 
Mexico, August 9, 1925, at about 30 meters elevation, in a dense bush 
forest (A. Dampf). This latter specimen has the pronotum fuscopice- 
ous, except for a small flavous area at middle of lateral margin, the 
seven apical segments are slightly darker than in the type, and the 
basal elytral spot is smaller, so that it does not reach the lateral 
margin. Structurally the paratype, even including the nature, dis- 
position, and length of the teeth on the tarsal claws, is identical 
with the type. 


MORDELLISTENA SCHWARZI, new species 
Ficures 16, b (2), d@ (2);18, d 


This species may be separated from both diluta Champion (1891, 
p. 338) and emarginata, new species, described below, by the complex 
maculation of the elytra, the very peculiar shape of the distal seg- 
ment of the maxillary palpi in the male, the much greater length 
of the second over the first antennal segment, the equal length but 
greater width of segment 4 over segment 3, the longer com- 
parative length of the apical ventral segment, and a distinct differ- 
ence in the form of the tarsal claws. 

Length: 1.07 mm.; including anal style, 1.5 mm. Elongate, nar- 
row, sides subparallel, narrowing only one-fourth from apex of 
elytra, broadest at middle of pronotum. Head (including mouth 
parts and antennae), pronotum, and elytra, flavocastaneous, latter 
part with the following piceous areas: a triangular humeral patch, 
a Y-shaped sutural area at base narrowly connected to humeral 
patch, a broad marginal spot at middle extending halfway to suture, 
and an area covering apical sixth; ventral surface flavocastaneous, 
abdomen slightly darker (base and sides of mesosternum and sides 
of metasternum up to a point parallel with posterior coxae, piceocas- 
taneous in female) ; ridges of posterior tibiae and tarsi piceous. Sur- 
face densely covered with fine, recumbent pubescence, partaking of 
ground color. 
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Antennae 0.35 mm. long, reaching middle of lateral prothoracic 
margin; segment 2 one-half longer than 1; 4 equal in length to 3 but 
broader; 5-10 filiform, each one-half longer than 4 and distinctly 
broader; 11 longer than 10, sides subparallel, rounded from apical 
third to apex. Distal segment of maxillary palpi enlarged, showing 
a sexually dimorphic form, viz: in male, two anteapical segments 
thickened, distal one oblong-ovate, sides subparallel, angles all 
rounded (fig. 16, 6); in female, anteapical segments normal, thin, 
distal one with the form of an elongate scalene triangle, apical 
angle acute, mesal angle rounded, broadest at apical third (fig. 16, 
d). Eyes large, coarsely faceted, entire, without emargination. 
Pronotum slightly broader than long (0.32 by 0.26 mm.), apex and 
sides rounded, basal angles obtuse, base arcuate, midbasal lobe short, 
but rounded. Scutellum small, broadly triangular. Elytra about 
two and two-thirds times as long as broad (0.8 by 0.82 mm.), 
sides parallel to within one-fourth of apex, thence attenuate and 
broadly rounded to apex, apices individually rounded. Interme- 
diate tibiae and tarsi long, equal in length; penultimate segment of 
anterior and intermediate tarsi simple. Posterior tibiae with two 
oblique ridges extending halfway across outer surface; basitarsi with 
two, second segment with one oblique ridge, all extending halfway 
across outer surface. Tarsal claws with three distinct teeth (fig. 
18,2). A single spur visible on posterior tibiae, thick, three-fourths 
as long as basitarsus. Anal style three times as long as apical ven- 
tral segment (0.45 by 0.15 mm.), narrow, attenuate to apex; last 
ventral segment two and one-half times as long as penultimate one. 

Type locality—Paraiso, Canal Zone, Panama. 

T'ype.—Male, U.S.N.M. No. 52914. 

Remarks.—Both the type and allotype were taken at Paraiso, 
Canal Zone, Panama, January 25 and 30, 1911 (E. A. Schwarz). As 
noted above there exists a distinct sexual dimorphism in the differ- 
ence of the color of the ventral surface and in the shape of the distal 
segment of the maxillary palpi. 


MORDELLISTENA SPARSA Champion 


Mordellistena sparsa CHAMPION, Biologia Centrali-Americana, Coleoptera, vol. 4, 
pt. 2, p. 385, pl. 15, figs. 4, 4a, 1891. 


Five specimens: District Federale, Mexico (L. Conradt). 
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Ficure 16.—Maxillary palpi of MORDELLA, MORDELLISTENA, GLIPODES, and TOMOXIA. 


a, Mordella haitiensis, new species; b, Mordellistena schwarzi, new species, male; ¢, M. 
rhenolepis, new species; d, M. schwarzi, new species, female; e, M. funerea 
Champion; f, Glipodes sericans (Melsheimer), male; g, Tomoxia serricornis, new 
species; h, Mordellistena laticornis, new species; i, M. boseni, new species; j, 4. 
dampfi, new species; k, M, candelabra, new species; 1, M, hondurensis, new species, 
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| t 
WieURE 17.—Tarsal claws TOMOXIA, CALYCE, MORDELLOIDES, MoRDwLLA, and GLIPA. 
a, Tomozia brevipennis, new species ; 6, 7’. bidentata (Say) ; c, T. binotata, new species ; 
d, T. fiebrigi, new species; ¢€, 7’. spinifer Champion; /f, T. fulviceps Champion ; 
g, Oalyce maculata Pic; h, O. fulva Champion; i, Mordelloides acuticauda, new 


senus and species; j, Mordella 4-signata Chevrolat; k, Glipa hieroglyphica Schwarz; 
l, G. hilaris (Say). 
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Fieurn 18.—Tarsal claws. of MORDELLISTBNA. 


a, Mordellistena rhenolepis, new species; b, M. hondurensis, new species; ec, M. emargt- 
nata, new species; d, M. schwarzi, new species; e, M. dampfi, new species; f, M. 
sonorensis, new species; g, M. candelabra, new species; h, M. decora, new species; 
i, M. ornatipennis, new species ; j, M. latipalpalis, new species; .k, M. laticornis, new 
species ; 1, M. boseni, new species; m, M. flavocollaris, new species; n, M. chiapensis, 
new species. 
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Fieurb 19.—Dorsal views of MORDELLA, MORDELLOIDES, and ToMOxI4. and tarsal claws of 
MORDELLA and MORDELLISTENA. 


Dorsal view of: a, Mordella divergens, new species; b, Mordelloides acuticauda, new 
genus and species; c, Tomozia brevipennis, new species. ‘Tarsal claws of: d, 
Mordella clavicornis Kirby ; e, Mordellistena sepia, new species, 
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MORDELLISTENA EMARGINATA, new species 
Figure 18, ¢ 


This species is closely allied to di/uta Champion (1891, p. 338) but 
may easily be separated from the latter member of the genus by the 
much smaller size, the equality in length between antennal segments 
3 and 4, the filiform condition of segments 5-10, and the presence of 
an emargination at the frontal edge of the eye. 

Length: 1.1 mm.; including anal style, 1.4mm. Elongate, narrow, 
sides subparallel, narrowing only at apical fourth of elytra, broadest 
at middle of pronotum. Head (including antennae and mouth parts) 
and pronotum flavotestaceous, latter with a narrow, dark brown line 
along base and posterior half of lateral margin; elytra flavobrun- 
neous, somewhat darker along suture and sides; ventral surface fla- 
vopiceous, three apical ventral segments flavobrunneous; anterior and 
intermediate legs flavotestaceous, posterior pair flavobrunneous; 
ridges of posterior tibiae and tarsi piceous. Surface densely cov- 
ered with fine, recumbent pubescence, partaking of ground color 
except on dark areas of ventral surface, where it is flavous. 

Antennae 0.35 mm. long, almost reaching base of abdomen; seg- 
ments 3 and 4 small, equal; 5-10 filiform, each almost as long as 3 
and 4 together, but each slightly broader than 4; 11 distinctly longer 
than 10, broadest at middle, rounded to apex. Distal segment of 
maxillary palpi enlarged, fairly robust, elongate-ovate, broadest at 
middle. Eyes large, coarsely granulated, with a distinct emargina- 
tion on frontal edge near antennal declivity. Pronotum slightly 
broader than long (0.35 by 0.28 mm.), apex and sides rounded, basal 
angles obtuse, base arcuate, midbasal lobe moderately long, rounded. 
Scutellum small, broadly triangular. Elytra about two and one-half 
times as long as broad (0.8 by 0.28 mm.), sides parallel to within one- 
fourth of apex, thence attenuate and broadly rounded to apex, apices 
individually rounded. Intermediate tibiae and tarsi equal in length; 
penultimate segment of anterior and intermediate tarsi simple. Pos- 
terior tibiae with two oblique ridges extending halfway across outer 
surface; basitarsi with two, second segment with one oblique ridge, 
all extending halfway across outer surface. Tarsal claws with three 
distinct teeth and a premedian, blunt, very small elevation (fig. 18, 
c). Outer spur of posterior tibiae three times as long as inner one. 
Anal style three times as long as apical ventral segment (0.3 by 0.1 
mm.), narrow, attenuate to apex; last ventral segment but slightly 
longer than penultimate one. 

Type locality—La Ceiba, Honduras. 

Type-—A unique male, U.S.N.M. No. 52915, taken on October 18, 
1916, by F. J. Dyer, 
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MORDELLISTENA TESSELLATA Champion 


Mordellistena tessellata CHAMPION, Biologia Centrali-Americana, Coleoptera, 
vol. 4, pt. 2, p. 336, pl. 15, figs. 5, 5a, 1891. 

Five specimens: One from Antigua, Guatemala, May 2, 1926 (J. M. 
Aldrich); one from Monterey, Nuevo Leon, Mexico, November 25, 
1909 (F. C. Bishopp); two from Coapa, District Federale, Mexico, 
June 12, 1922 (KE. G. Smyth) ; one from Mexico City, Mexico (O. W. 
Barrett). 

MORDELLISTENA DAMPFI, new species 


Fieures 16, 7; 18, e 


This species is allied to diluta Champion (1891, p. 338) and may be 
separated from the latter member of the genus by the black head, the 
equality in length between antennal segments 3 and 4, the elongate- 
triangular shape of the distal segment of the maxillary palpi, the 
much smaller size, and the peculiar condition of the tarsal claws, 

Length: 0.8 mm.; including anal style, 118 mm. Form elongate, 
narrow, sides subparallel, narrowing approximately one-fourth from 
apex of elytra, broadest near middle of pronotum. Head piceous 
black, thorax, elytra, antennae, mouth parts, and legs, flavocastaneous, 
sides of mesosternum and metasternum and abdomen (except anal 
style and apical ventral segment) piceocastaneous. Body densely 
covered with fine, recumbent, fiavous pubescence, thickest on anal 
style, where it gives this structure a coarse appearance. 

Antennae 0.25 mm. long, slender, filiform; segments 3 and 4 equal 
in length, latter distinctly broader of two; 5-10 each as long as 3 
and 4 together, each twice as thick as 3, with straight sides; 11 dis- 
tinctly longer than 10, apically rounded. Distal segment of maxil- 
lary palpi enlarged, with form of an elongate scalene triangle, sides 
straight, corners rounded (fig. 16, 7). Pronotum distinctly broader 
than long (0.25 by 0.2 mm.), sides rounded, basal angles obtuse, base 
arcuate, midbasal lobe short, rounded. Scutellum small, broadly 
triangular. Elytra two and one-third times as long as broad (0.6 by 
0.26 mm.), sides parallel to within a fourth of apex, thence attenuate 
and broadly rounded to apex, apices individually rounded. Inter- 
mediate tibiae and tarsi equal in length; penultimate segment of 
anterior and intermediate tarsi dilated, excavate beneath, bearing 
fifth segment on middle of its ventral surface. Posterior tibiae with 
two oblique ridges, basal one extending slightly more than half dis- 
tance across outer surface; basitarsi with three (basal one rudimen- 
tary), second segment with one oblique ridge. Tarsal claws with but 
two teeth, distal one long, acute, terminal, other one broad, short, 
median, the two sides forming a right angle (fig. 18, e). Outer spur 
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of posterior tibiae twice as long as inner one. Anal style almost 
three times length of apical ventral segment (0.28 by 0.1 mm.), stout, 
dorsal surface rounded to apex, latter acute, bearing several short, 
black bristles; ventral surface straight; last ventral segment but twice 
as long as penultimate one. 

Type locality —Paraiso, Canal Zone, Panama. 

Type—A unique male, U.S.N.M. No. 52919, collected on April 22, 
1911 (E. A. Schwarz). 

Remarks.—This species is named for Dr. A. Dampf, chief en- 
tomologist of the Mexican Department of Agriculture, who so largely 
contributed to the possibility of this work by sending an assortment 
of 802 specimens collected over a period of years. 


MORDELLISTENA AZTECA Champion 


Mordellistena azteca CHAMPION, Biologia Centrali-Americana, Coleoptera, vol. 4, 
pt. 2, p. 334, pl. 15, figs. 3, 3a, 1891. 
Seventeen specimens: San Rafael, Jicaltepec, Veracruz, Mexico 
(Townsend). 
MORDELLISTENA LUTEIFRONS Champion 


Mordellistena luieifrons CHAmMPIon, Biologia Centrali-Americana, Coleoptera, 
vol. 4, pt. 2, p. 330, pl. 14, fig. 24a, 1891. 
Five specimens: All from District Federale, Mexico, July 11, 1924, 
on Arracia multifida (A. Dampf). 


MORDELLISTENA CANDELABRA, new species 
Fieures 16, k; 18, g 


This species is most closely allied to zanthopyga Champion (1891, 
p. 844) and may be separated from the latter member of the genus 
by the difference in color pattern, the peculiar shape of the distal 
segment of the maxillary palpi, the longer length of the third 
antennal segment, and the presence of but a single spur at the apex 
of the posterior tibiae. 

Length: 1.82 mm.; including anal style, 2.38 mm. Elongate, nar- 
row, sides subparallel; body flavocastaneous, eyes and ridges on 
posterior tibiae and tarsi fuscocastaneous, elytra and ventral ab- 
dominal segments (except distal segment) piceocastaneous. Sur- 
face covered with fine, recumbent, uniform pubescence, partaking of 
ground color, with contrasting areas on elytra, as follows: a broad 
humeral patch extending obliquely into disk and reaching suture; 
a broad, transverse, postmedian band; and a broad sutural line con- 
necting the preceding two. 

Antennae 0.48 mm. long, reaching base of lateral pronotal margin ; 
segments 1 and 2 large, equal; 3 distinctly longer but narrower than 
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4; 5-10 each successively shorter and narrower than preceding; 11 as 
long as 1, spindle-shaped, broadest subbasally, attenuate to apex. 
Distal segment of maxillary palpi enlarged, elongate, with form of a 
scalene triangle, sides and apex but slightly rounded (fig. 16, £). 
Pronotum but slightly broader than long (0.56 by 0.52 mm.), apex 
and sides rounded, basal angles obtuse, base arcuate, midbasal lobe 
short, rounded. Scutellum small, triangular. Elytra two and four- 
tenths times as long as broad (1.26 by 0.52 mm.), sides gradually 
narrowing to within one-fourth of apex, where they become broadly 
rounded, apices individually rounded. Penultimate segment of an- 
terior and intermediate tarsi filiform. Posterior tibiae with a short 
subapical ridge, a short median one, and a long oblique one extending 
entirely across outer surface near basal articulations; basitarsi with 
twe short, oblique ridges, each very oblique; second segment with one 
short, oblique ridge. Tarsal claws with two distinct, broad teeth, 
distal one longest, and a small, blunt, median elevation on concave 
surface (fig. 18, 7). Outer spur of posterior tibiae more than half 
as long as basitarsus; inner spur lacking. Anal style two and two- 
thirds times as long as apical ventral segment (0.55 by 0.2 mm.), 
narrow, evenly attenuate to apex. 

Type locality—Panama City, Panama. 

Type.—Male, U.S.N.M. No. 52939. 

Remarks.—Seven specimens: The type and a male paratype were 
taken at Panama City, Panama, April 12 (A. H. Jennings) ; the allo- 
type and two female paratypes were taken at Paraiso, Canal Zone, 
Panama, on January 17, 1911, and April 18, 1911, respectively (E. A. 
Schwarz) ; a female paratype was taken at Pedro Miguel, Canal Zone, 
Panama, April 17, 1911 (E. A. Schwarz). 

T have been unable to find the shorter spur of the posterior tibiae in 
any of the seven specimens at hand; in the absence of any damage to 
the series this peculiarity is unaccountable. If this is the normal case 
for this and several other species, it is the first occurrence of such an 
omission in the family. 

The males of candelabra are darker than the females, with ventral 
surface of abdomen a uniform piceocastaneous (except distal segment). 


MORDELLISTENA XANTHOPYGA Champion 


Mordellistena. xanthopyga CHAMPION, Biologia Centrali-Americana, Joleoptera, 
vol. 4, pt. 2, p. 344, 462, pl. 15, figs. 18, 18a, 1891. 


One specimen: Paraiso, Canal Zone, Panama, April 26, 1911 (E. A. 
Schwarz). 
MORDELLISTENA TIARA Ray 


Mordellistena tiara Ray, Can. Ent., vol. 68, p. 127, pl. 9, figs. 2, 5, &, 1936. 
One specimen; Tampico, Mexico, December 14 (E. A. Schwarz). 
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MORDELLISTENA SONORENSIS, new species 
Ficure 18, f 


This species is most closely allied to funerea Champion (1891, p. 
343) and may be separated from the latter member of the genus by 
the bicolored antennae, the much shorter, distal segment of the maxil- 
lary palpi, the longer antennae, the larger size, the oval form of the 
body, and the emarginate anterior margin of the compound eye. 

Length: 2.4 mm.; including anal style, 3.2 mm. Form elongate, 
narrow, sides rounded, subovate, elytra broadest at base, distinctly 
narrowing and rounded caudad. Derm piceous black, five distal seg- 
ments of antennae and anterior and intermediate legs fuscous, basal 
six segments of antennae and mouth parts flavocastaneous. Body 
densely covered with fine, recumbent, yellowish-white pubescence, 
except on castaneous parts, where it partakes of ground color. 

Antennae 1.5 mm. long, reaching to posterior coxae; segments 3 and 
4 very short, equal; 5-10 each as long as 3 and 4 together and dis- 
tinctly broader; 11 distinctly longer than 10, sides and apex rounded, 
broadest medially. Distal segment of maxillary palpi enlarged, with 
form of a scalene triangle, lateral margin almost straight, corners, and 
mesal and apical margins distinctly rounded, broadest premedially. 
Eyes coarsely faceted, distinctly emarginate on anterior margins. 
Prothorax four-tenths broader than long (0.7 by 0.5 mm.), sides and 
apex rounded, basal angles obtuse, base arcuate, midbasal lobe short, 
but rounded. Scutellum short, subtriangular, sides and apex rounded, 
broader than long. Elytra two and two-thirds times as long as broad 
(1.9 by 0.7 mm.), broadest at base, sides distinctly rounded to apex, 
curvature greatest on apical fourth, apices individually rounded. 
Intermediate tarsi distinctly longer than their tibiae; penultimate seg- 
ment of anterior and intermediate tarsi simple, filiform. Posterior 
tibiae with two oblique ridges, basal one extending entirely across 
outer face, the other halfway; basitarsi with three, second segment 
with two oblique ridges, each extending halfway across outer surface. 
Tarsal claws with four teeth, distal one long, acute, two intermediate 
ones short, their sides almost forming right angles, the proximal, sub- 
basal one rudimentary (fig. 18, f). Only a single spur visible at apex 
of posterior tibiae, one-half length of basitarsus. Anal style short, 
fairly stout, but one-half longer than apical ventral segment (0.75 by 
0.5 mm.), evenly attenuate to apex; apical ventral segment almost 
twice length of penultimate one. 

Type locality—Nainari, Sonora, Mexico. 

Type.—A unique male, U.S.N.M. No. 52940, collected on August 19. 
1927, on grass in ricefield (A. Dampf). 
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MORDELLISTENA DECORA, new species 


Fiacure 18, h 


This species is closely allied to filécornts Champion (1891, p. 342), 
but may easily be separated from the latter member of the genus by 
the greater length of the fourth antennal segment, the shorter, bicol- 
ored antennae, and the broader, much shorter distal segment of the 
maxillary palpi. 

Length: 3.7 mm.; including anal style, 5 mm. Form narrow, elon- 
gate, sides subparallel, but slightly narrowing caudad until apical 
fourth of elytra, broadest near base of pronotum. Head, pronotum, 
anterior and intermediate legs, four basal segments of antennae and 
spurs of posterior tibiae, castaneous; elytra, eyes, and ventral surface 
piceous, seven distal segments of antennae and posterior legs piceo- 
castaneous. Body densely covered with fine, recumbent pubescence, 
partaking of ground color on castaneous parts, yellowish white else- 
where, short and indistinct on eyes. 

Antennae 1.2 mm. long, almost,reaching base of lateral pronotal 
margin; segment 4 slightly longer and broader than 8; 5-10 each one- 
half longer and distinctly thicker than 4, not serrate, however, broad- 
est subapically; 11 large, one-half longer than 10, sides and apex 
rounded, broadest postmedially. Distal segment of maxillary palpi 
enlarged, form of a broad, scalene triangle, lateral margin straight, 
corners and other two sides rounded. Pronotum but slightly broader 
than long (1.1 by 1 mm.), sides rounded, basal angles obtuse, base 
arcuate, midbasal lobe short, subtruncate. Scutellum small, broadly 
triangular, sides straight, apical angle rounded. Elytra almost two 
and one-half times as long as broad (2.7 by 1.1 mm.), sides gently 
narrowing on basal three-fourths, thence broadly rounded to apex, 
apices individually rounded. Intermediate tarsi distinctly longer than 
their tibiae; penultimate segment of anterior and intermediate tarsi 
short, filiform. Posterior tibiae with two oblique ridges, basal one 
extending entirely across outer surface, the other halfway; basitarsi 
with three, second segment with two oblique ridges, each extending 
halfway across outer surface. Tarsal claws with four teeth, three 
acute and long, fourth short, blunt, premedian (fig. 18, A). Outer 
spur of posterior tibiae two and one-half times as long as inner one. 
Anal style two and six-tenth times length of apical ventral segment 
(1.3 by 0.5 mm.), narrow, attenuate to apex; last ventral segment 
slightly more than twice length of penultimate one. 

Type locality —Centinela, Colima, Mexico. 

Type.—A unique male, U.S.N.M. No. 52941, collected on January 
28, 1930, on cotton (A. Dampf). 
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MORDELLISTENA FLAVICORNIS Champion 


Mordellistena flavicornis CHAMPION, Biologia Centrali-Americana, Coleoptera, 
vol. 4, pt. 2, p. 342, pl. 15, fig. 15, 1891. 

One specimen: Juan Mina Plantation, Canal Zone, Panama, July 

18, 1928, swept from grass and cowpeas (H. J. Dietz and J. Zetek). 


MORDELLISTENA MUTABILIS Champion 


Mordellistena mutabilis CHAMPION, Biologia Centrali-Americana, Coleoptera, vol. 
4, pt. 2, p. 339, pl. 15, figs. 9-11, 1891. 

Kight specimens: Six from Cordoba, Veracruz, Mexico, (3) April 
30, (1) May 5, and (2) May 17, 1908 (A. Fenyes) ; two from Cacao, 
Trece Aguas, Alta Vera Paz, Guatemala, March 30 and April 29 
(Schwarz and Barber). 


MORDELLISTENA ORNATIPENNIS, new species 
FIcurE 18, i 


This species is most closely allied to bastmacula Champion (1891, p. 
341) and may be separated from the latter member of the genus by 
the shorter, broader, terminal segment of the maxillary palpi and the 
two long ridges of the posterior tibiae. 

Length: (male) 2.25 mm., (female) 2.75 mm.; including anal style, 
(male) 3.25, (female) 3.75 mm. Elongate, narrow, sides subparallel ; 
head fuscocastaneous; pronotum fuscocastaneous with a large, 
rounded, castaneous spot on each side at middle; elytra fuscopiceous, 
with an oblique, narrow, castaneous, humeral spot extending obliquely 
toward suture and separated from latter by less than its own width; 
front and middle legs and anal style castaneous, ventral surface and 
posterior legs fuscopiceous. Surface densely covered with fine, 
recumbent, flavous pubescence. 

Antennae 0.7 mm. long, reaching posterior coxae; segments 3 and 4 
equal; 5 to 10 each almost as long as 3 and 4 together; 11 rounded, 
one-third longer than 10. Distal segment of maxillary palpi en- 
larged, subtriangular, outer margin straight, corners rounded, apical 
and inner margins curved. Pronotum as long as broad, apex and 
sides rounded, basal angles obtuse, base arcuate, midbasal lobe short, 
rounded. Scutellum small, triangular, apical angle rounded. Elytra 
three times as long as broad (1.75 by 0.58 mm.), sides parallel to 
within one-fourth of apex, apices individually rounded. Penultimate 
segment of anterior and intermediate tarsi dilated. Posterior tibiae 
with a short subapical ridge and two long, oblique ridges, each ex- 
tending entirely across outer surface; basitarsi with three oblique 
ridges, each extending two-thirds across outer surface; second seg- 
ment with two ridges, each almost completely spanning articulation. 
Tarsal claws with four rather thick, blunt teeth, distal one longest, 
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proximal, median one broad, the sides forming a right angle (fig. 
18, 2). Anal style more than three times as long as apical ventral 
segment, narrow, attenuate to apex. 

Type locality —Paraiso, Canal Zone, Panama. 

Type.—Male: U.S.N.M. No. 52916. 

Remarks.—The type was taken at Paraiso, Canal Zone, Panama, 
January 17, 1911 (E. A. Schwarz), the allotype at Pedro Miguel, 
Canal Zone, Panama, April 17, 1911 (A. H. Jennings); and a male 
paratype at Palo Seco, Trinidad, October 20, 1918 (H. Morrison). 

The two long ridges of the posterior tibiae in this species is the 
first record of such an occurrence in any member of the family and 
this character alone will separate ornatipennis from any species re- 
corded in the “Biologia.” The castaneous humeral spot is variable 
in size and in the paratype extends the length of the elytra, leaving 
only a narrow, piceous, sutural and marginal line. 


MORDELLISTENA GRACILIFORMIS, new species 


This species is mostly closely allied to 4-fasciata Champion (1891, 
p. 337), a Mexican form, but may easily be separated from the latter 
member of the genus by the completely black dermal color, the 
smaller, more irregular pubescent patches on the pronotum and ely- 
tra, and by the shorter distal segment of the maxillary palpi. 

Length: 2.75 mm.; including anal style, 3.65 mm. Elongate, sub- 
parallel; dermal color entirely black. Surface densely covered with 
fine, yellowish-white pubescence, dense on pronotum and elytra, where 
it forms a number of irregular, broken, transverse fasciae. 

Antennae 1 mm. long, reaching basal abdominal segment; segment 
4 equal in length to 3, but slightly broader; 5-10 each one-half 
longer than 4 and considerably broadened; 11 rounded, but little 
longer than 10. Distal segment of maxillary palpi enlarged, broadly 
triangular, rounded on mesal edge and apex. Prothorax slightly 
broader than long (0.8 by 0.75 mm.), sides rounded, base arcuate, 
midbasal lobe short, subtruncate. Scutellum small, triangular, apical 
angle rounded. Elytra twice as long as broad (2 by 1 mm.), sides 
gradually narrowing from broadest posthumeral position to apex, 
apices individually rounded. Tarsal claws with three teeth, all short, 
blunt, proximal one situated medially. Posterior tibiae with two 
oblique ridges extending halfway across outer surface; basitarsi with 
three, second segment with two oblique ridges, all extending halfway 
across outer surface. Anal style three times as long as apical ventral 
segment (0.9 by 0.3 mm.), narrow, attenuate to apex, sides straight; 
last ventral segment but twice length of penultimate one. 

Type locality.—Coliseo, Cuba. 

T'ype.—Male, U.S.N.M. No. 52917. 
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Remarks—The type and a male paratype were collected at Coliseo, 
Province of Matanzas, Cuba, June 15, 1934 (S. T. Danforth). The 
allotype and a female paratype were collected at Central Jaronu, 
Cuba, June 2, 1930, on weeds and grasses (L. C. Scaramuzza) and 
Central Jagueyal, Cuba, June 30, 1927, on grasses (Li. C. Scara- 
muzza). 

MORDELLISTENA LATIPALPALIS, new species 


Ficure 18, j 


This species is rather closely allied to aequinoctialis Champion 
(1891, p. 311) but may be separated from the latter member of the 
genus without difficulty by means of the much smaller size, the dif- 
ferent character of the antennal segments, the broader terminal seg- 
ment of the maxillary palpi of the male, and the general difference 
in color. 

Length: 2.95 mm.; including anal style, 4.15 mm. Form elongate, 
narrow, sides subparallel, attenuate, and gradually rounded caudad 
from middle of elytra. Dermal color dark fuscocastaneous, legs, 
except posterior femora, maxillary palpi, antennae, two basal seg- 
ments lighter, apex of front, and clypeus, flavocastaneous. Surface 
rather densely covered with fine, recumbent, yellowish-white pubes- 
cence, densest on elytra, abdomen, and anal style; eyes sparsely cov- 
ered with short, whitish hairs. 

Antennae 1 mm. long, slender, reaching intermediate coxae; seg- 
ments 1 and 2 subequal; 3 and 4 equal in length, narrow; 5-10 each 
one-third longer and broader than 4, lateral margins straight, mesal 
margins curved, broadest at apex; 11 one-half longer than 10, sides 
and apex rounded, broadest medially. Distal segment of maxillary 
palpi enlarged, somewhat pear-shaped, broad, mesal margin straight, 
lateral margin and apex broadly rounded, greatest width on apical 
third. Pronotum distinctly broader than long (0.95 by 0.85 mm.), 
apex and sides rounded, basal angles subacute, forming a right 
angle, base arcuate, midbasal lobe moderately produced, subtruncate. 
Scutellum broadly subtriangular, broader than long, apex abruptly 
transversely truncate, angles obtuse. Elytra distinctly more than 
twice as long as broad (2.1 by 0.95 mm.), sides subparallel on basal 
half, narrowly attenuate caudad, broadly rounded on caudal fourth, 
apices individually rounded. Hind tibiae with two oblique ridges 
extending halfway across outer surface; basitarsi with three, second 
segment with two oblique ridges, all extending halfway across outer 
surface. Tarsal claws with four teeth, the distal three long, acute, 
postmedian, proximal one short, blunt, and median in position (fig. 
18, 7). Anal style elongate, narrow, attenuate to apex, three times 
length of apical ventral segment (1.2 by 0.4 mm.) ; last ventral seg- 
ment three times as long as penultimate one. 
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Type locality—Plancha Piedra, between British Honduras and 
Guatemala. 

Type.—Male, U.S.N.M. No. 52942. 

Remarks.—The single male at hand was collected at Plancha 
Piedra, on the border between British Honduras and Guatemala, in 
the Peten Department, October 27, 1925, swept from weeds (A. 
Dampf). 


MORDELLISTENA LATICORNIS, new species 


FicurE 16, h; 18, k 


This species is most closely allied to hewastigma Champion (1891, 
p. 821) and may be separated from the latter member of the genus 
by the unicolored antennae, the different nature and position of the 
spots on the elytra, the much greater length and breadth of the 
fourth antennal segment, the different shape of the distal segment 
of the maxillary palpi, the small number of comblike ridges on the 
posterior tibiae and tarsi, and the smaller size. 

Length: 2.5 mm.; including anal style, 3.45 mm. Form moder- 
ately robust, subcuneate, elytra broadest at base, thence narrowing 
to apex, body broadest near base of pronotum. Head, pronotum, 
antennae, mouth parts, spurs of posterior tibiae, and legs, except 
posterior femora, flavocastaneous; ventral surface, except last ventral 
segment and base of anal style, and elytra, piceous black, the elytra 
with a castaneous, semilunate, humeral fascia, curving posteriorly 
and mesad, not reaching suture and extending one-fourth into disk; 
posterior femora, last ventral segment, and base of anal style fusco- 
castaneous. Body densely covered with fine, recumbent pubescence, 
partaking of ground color on castaneous areas, whitish yellow on 
ventral surface, black on elytra, except for following whitish areas: 
a semilunate fascia overlying castaneous dermal spot mentioned 
above, a broad, transverse, postmedian fascia, interrupted at suture 
and not quite reaching lateral margins, and a short area covering 
the extreme apex. 

Antennae 1.1 mm. long, reaching basal abdominal segment; segment 
4 one-half longer and much broader than 3; 5-10 each one third longer 
than 4, broad, flattened, but not serrate, broadest subapically; 11 dis- 
tinctly longer than 10, sides and apex rounded, broadest medially. 
Distal segment of maxillary palpi enlarged, form of an elongate 
scalene triangle, outer margin straight, mesal and apical edges and 
corners rounded, broadest at apical third (fig. 16, 2). Pronotum dis- 
tinctly broader than long (0.85 by 0.7 mm.), sides and apex rounded, 
basal angles obtuse, base arcuate, midbasal lobe short, but rounded. 
Scutellum moderately large, triangular, sides straight, apical angle 
rounded. Elytra slightly more than twice as long as broad (1.8 by 
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0.85 mm.J, sides broadest at base, evenly attenuate to apex, apices 
individually rounded. Intermediate tibiae and tarsi approximately 
equal in length; penultimate segment of anterior and intermediate 
tarsi dilated, emarginate at apex, bearing distal segment on its ventral 
surface. Posterior tibiae with two and a rudimentary third oblique 
ridge, each extending approximately halfway across outer surface; 
basitarsi with three, second segment with two oblique ridges, each 
extending halfway across outer surface. Tarsai claws with four 
teeth, two distal ones long, acute, two proximal ones short, blunt 
(fig. 18, %). Outer spur of posterior tibiae almost twice length of 
inner one. Anal style slightly more than twice length of apical seg- 
ment (0.95 by 0.45 mm.), rather stout at base, evenly attenuate to 
apex; last ventral segment almost three times length of penultimate 
one. 

Type locality.—Tegucigalpa, Honduras. 

Type—A unique male, U.S.N.M. No. 52912, taken on March 31, 
1917, by F. J. Dyer. 


MORDELLISTENA SEPIA, new species 
Ficure 19, e 


This species is most closely allied to ¢abascana Champion (1891, p. 
330) and may be separated from the latter member of the genus by a 
distinct difference in color and pubescent maculation, the shorter form 
and the isosceles condition of the distal segment of the maxillary 
palpi, the greater length of the fourth antennal segment, and the oddly 
shaped scutellum. 

Length: 1.5 mm.; including anal style, 2 mm. Form moderately 
elongate, robust, sides attenuate beyond basal third of elytra, broadest 
near base of pronotum. Derm warm sepiaceous in color, meso- and 
metasternum and anal style piceocastaneous. Body densely covered 
with fine, recumbent, flavobrunneous pubescence, partaking of ground 
color in the following areas: a somewhat rounded spot on middle of 
disk of pronotum, a subbasal, subsutural spot extending to middle of 
elytra, produced posteriorly and recurved anterolaterad, but not reach- 
ing lateral margins; and a broad, transverse, arcuate band reaching 
neither suture nor lateral margins and produced anteriorly, almost 
touching previously mentioned subsutural line. 

Antennae 0.7 mm. long, reaching base of abdomen, filiform, slender, 
segment 4 twice as long and much broader than 3; 5-10 but slightly 
longer than 4 and subequal in length and width; 11 slightly longer 
than 10, broadest at apical third, thence rounded to apex. Distal 
segment of maxillary palpi enlarged, with form of an elongate 
scalene triangle, apical margin and angles rounded, mesal and lateral 
margins straight. Pronotum slightly broader than long (0.47 by 
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0.37 mm.), sides rounded, base arcuate, midbasal lobe short, rounded. 
Scutellum subangulate, base straight, sides convex, very obtusely 
angulate, apical angle acute. Elytra twice as long as broad (1.02 by 
0.53 mm.), sides attenuate and narrowing from basal third to apex, 
apices broadly, individually rounded. Intermediate tibiae and tarsi 
subequal in length; antepenultimate segment of anterior and inter- 
mediate tarsi short, slightly broadened, penultimate segment dilated, 
excavate beneath. Posterior tibiae with three subequal, oblique 
ridges extending halfway across outer surface; basitarsi with three, 
second segment with two oblique ridges, all extending halfway across 
outer surface. Tarsal claws with three distinct, acute teeth. Outer 
spur of posterior tibiae twice as long as inner one. Anal style three 
times as long as apical ventral segment (0.5 by 0.16 mm.), moderately 
robust, attenuate to apex. 

Type locality —tLa Ceiba, Honduras. 

Type.—A unique male, U.S.N.M. No. 52920, collected on August 
23, 1916, by F. J. Dyer. 


* 
MORDELLISTENA BOSENI, new species 
Fieures 16, i; 18, 1 


This species bears close resemblance to both infima LeConte (18638a, 
p. 49) and tara Ray (1936a, p. 127), but may easily be separated 
from either of these members of the genus by the black, enclosed area 
of pubescence on the elytra, the bicolored antennae and legs, the 
larger size, the larger number of comblike ridges on the posterior 
tibiae and tarsi, the larger size, and the greater length of the fourth 
antennal segment. 

Length: 3.3 mm.; including anal style, 4.55 mm. Form narrow, 
elongate, sides subparallel, narrowing from apical fourth of elytra, 
broadest near base of pronotum. Derm piceous black, apical mar- 
gins of abdominal segments a shining, castaneous color, basal four 
segments of antennae, mouth parts, anterior legs, and spurs of pos- 
terior tibiae, flavocastaneous. Body densely covered with fine, re- 
cumbent pubescence, a distinct yellowish-greenish white, condensed 
on elytra to form the following fasciae: a broad humeral area curv- 
ing posteromesad and reaching suture; a narrow line along base, 
embracing scutellum and continuing along entire length of suture; 
an irregular, transverse, postmedian band broadening laterally and 
extending along lateral margins to reach both humeral area and an 
apical fascia; apical sixth of elytra, longest basally near suture, pubes- 
cence between these areas consisting chiefly of dark, fuscopiceous 
hairs. 

Antennae 1.2 mm. long, reaching posterior coxae; segment 4 one- 
half longer than 3; 5-10 each one-third longer and considerably 
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broader than 4, broadest subapically; 11 one-half longer than 10, 
mesal edge, apex and corners rounded, broadest postmedially. Distal 
segment of maxillary palpi enlarged, with form of a scalene triangle, 
broad, lateral margin straight, other edge and corners rounded (fig. 
16, 7). Pronotum four-tenths broader than long (1.1 by 0.8 mm.), 
sides and apex rounded, basal angles obtuse, base arcuate, midbasal 
lobe short, distinctly truncate. Scutellum moderately large, trian- 
gular, sides straight, apical angle rounded. Elyira two and three- 
tenths times as long as broad (2.5 by 1.1 mm.), sides subparallel on 
basal three-fourths, thence broadly rounded to apex, apices individu- 
ally rounded. Intermediate tarsi longer than their tibiae; penulti- 
mate segment of anterior and intermediate tarsi dilated, emarginate 
at apex, bearing the distal segment on its ventral surface. Posterior 
tibiae with three short, oblique ridges, each extending less than half- 
way across outer surface; basitarsi with four, second segment with 
two oblique ridges, each extending less than halfway across outer 
surface. Tarsal claws with four teeth, all long, acute (fig. 18, 7). 
Outer spur of posterior tibiae twice length of inner one. Anal style 
two and one-half times length of apical ventral segment (1.25 by 0.5 
mm.), slender, attenuate to apex; last ventral segment three times 
length of penultimate one. 

Type locality—San Cristobal, Chiapas, Mexico. 

Type.—Male, U.S.N.M. No. 529438. 

Remarks.—The type was taken at San Cristobal, Chiapas, Mexico, 
July 7, 1926, by sweeping, at 2,200 meters elevation (A. Dampf) ; 
a male paratype was taken at Cerro Ecatepec, Chiapas, Mexico, June 
24, 1926, on shrubs, at 2,400 meters elevation (A. Dampf). 


MORDELLISTENA FLAVOCOLLARIS, new species 
FIGURE 18, m 


This species is most closely allied to sanguénicollis Champion (1891, 
p. 820) and may be separated from the latter member of the genus by 
the difference in the pattern of the elytral pubescence, the equality 
in length between antennal segments 3 and 4, the broader distal seg- 
ments of the same, the difference in the color of the ventral surface, 
legs, and antennae, and the smaller number of comblike ridges on 
the posterior tibiae. 

Length: 3.6 mm.; including anal style, 4.7 mm. Form moderately 
robust, sides attenuate, narrowing slightly but visibly from base of 
elytra posteriorly, broadly rounded from apical fourth of elytra to 
apex, apices individually rounded, broadest near base of pronotum. 
Head, except clypeus, and elytra, piceous black; pronotum castaneous, 
with an indefinite dorsal cloud on posterior half of disk; antennae, 
mouth parts, anterior legs, caudal margins of metasternum and 
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abdominal segments, last one entirely, flavocastaneous; intermediate 
and posterior legs piceocastaneous. Body covered with fine, re- 
cumbent pubescence, whitish on all parts of body except pronotum, 
where it is distinctly yellowish and on apical half of anal style, 
where it is piceous; condensed on elytra to form the following whitish 
spots: an indefinite area along base and embracing humeri, with two 
black areas enclosed, a sutural line continuing for two-thirds length, 
a postmedian band extending from suture almost to lateral margin 
and broadened anteriorly and posteriorly for a short distance at 
latter point, and a small, irregular, apical area. 

Antennae 1.5 mm. long, filiform, distal segments fairly stout; seg- 
ments 3 and 4 equal in both length and width; 5-10 each one-half 
longer and much broader than 4, distinctly longer than broad, broad- 
est at distal end; 11 one-half longer than 10, rounded on sides and 
apex, broadest medially. Distal segment of maxillary palpi en- 
larged, with form of a broad isosceles triangle, thick, lateral and 
mesal surfaces noticeably convex, angles rounded. Pronotum dis- 
tinctly broader than long (1.8 by 0.9 mm.), sides and apex rounded, 
basal angles obtuse, midbasal lobe short, rounded. Scutellum small, 
subtriangular, corners and apex broadly rounded, so as to indicate a 
subtruncate appearance. Elytra slightly more than twice as long as 
broad (2.7 by 1.3 mm.), sides attenuate, broadest at base, gently 
narrowing from latter point to three-fourths length, where it becomes 
broadly rounded to apex, apices individually rounded. Interme- 
diate tibiae and tarsi equal in length; penultimate segment of anterior 
and intermediate tarsi dilated, excavate beneath, bearing fifth segment 
on middle of its ventral surface, posterior tibiae with three oblique 
ridges, all extending less than half distance across outer surface; 
basitarsi with four, second segment with two oblique ridges, each 
extending less than halfway across outer surface. Tarsal claws with 
four teeth, distal one blunt, others acute (fig. 18, m). Outer spur 
of posterior tibiae stout, but twice as long as inner one. Anal style 
but twice length of apical ventral segment (1.1 by 0.55 mm.), stout, 
suddenly constricted at middle, thence attenuate to apex, latter nar- 
rowly truncate; last ventral segment but twice as long as penultimate 
one. 

Type locality —Jalapa, Mexico. 

Type.—A unique male, U.S.N.M. No. 52918, collected by J. T. 
Mason. 

MORDELLISTENA TEXANA Smith 


Mordellistena terana SmiruH, Trans. Amer. Ent. Soc., vol. 10, pp. 89, 98, pl. 3, 
fig. 28, 1882. 


One specimen: Colima, Colima, Mexico (L. Conradt). 


TAXONOMIC STUDY OF MORDELLIDAE—RAY 309 


MORDELLISTENA CHIAPENSIS, new species 


FIGuRE 18, n 


This species is most closely allied to gracilicornis Champion (1891, 
p. 818) and may be separated from the latter member of the genus 
by the distinct difference in color pattern of the dorsal surface, the 
shorter, broader antennae, the broader, more rounded distal segment 
of the maxillary palpi, and the longer anal style. 

Length: (male) 3.9 and (female) 4.9 mm.; including anal style, 
(male) 4.9 and (female) 6 mm. Form elongate, narrow, sides sub- 
parallel, distinctly narrowing at apical third of elytra, broadest at 
middle of pronotum. Body brunneous, legs a little lighter, eyes, tips 
of mandibles, and ridges of posterior tibiae and tarsi black. Surface 
densely covered with fine, recumbent pubescence, distinctly yellowish 
on entire body, except on posterior tibiae and tarsi and anal style, 
where it partakes of ground color. 

Antennae (male) 1.4 and (female) 1.7 mm. long, reaching base of 
abdomen ; segment 4 distinctly longer but very little broader than 3; 
5-10 somewhat flattened and a little dilated at apex, each as long as 
and noticeably broader than 4; 11 one-third longer than 10, sides and 
apex rounded, broadest at distal third. Distal segment of maxillary 
palpi enlarged, strongly robust, with the form of an isosceles triangle, 
mesal and apical sides equa! in length, ail sides and corners distinctly 
rounded, broadest medially. Eyes large, coarsely granulated, an- 
terior margin emarginate (male) or truncate (female). Pronotum 
but slightly broader than long (1.2 by 1 mm. in male, 1.5 by 1.3 mm. 
in female), sides subparallel to within a third of apex, thence attenu- 
ate and broadly rounded to apex, apices individually rounded. In- 
termediate tibiae and tarsi equal in length; penultimate segment of 
anterior and intermediate tarsi dilated, emarginate at apex, receiving 
distal segment on its ventral surface. Posterior tibiae with four 
subequal, oblique ridges extending halfway across outer surface; basi- 
tarsi with four, second segment with two oblique ridges, all extending 
halfway across outer surface. Tarsal claws with five distinct teeth, 
distal four long, acute, proximal one premedian, short, blunt, obtuse 
(fig. 18,7). Outer spur of posterior tibiae less than twice as long as 
inner one. Anal style distinctly more than twice as long as apical 
ventral segment (1 by 0.4 mm. in male, broken in female), narrow, 
attenuate to apex; last ventral segment twice length of penultimate 
one. 

Type locality —Finca Belen, Chiapas, Mexico. 

Type—Male, U.S.N.M. No. 52944. 

Remarks.—Two specimens, type and allotype, were taken at Finca 
Belen, Chiapas, Mexico, April 22, 1932, at light, 800 meters elevation 
(A. Dampf). 
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As noted in the description above, there exists a distinct sexual dif- 
ference in the condition of the anterior margin of the compound eye. 
The antennae, maxillary palpi, and the ridges of the posterior tibiae 
and tarsi do not indicate a further possibility of sexual separation. 


MORDELLISTENA HEXASTIGMA Champion 


Mordellistena hexastigma CHAMPION, Biologia Centrali-Americana, Coleoptera, 
vol. 4, pt. 2, p. 321, pl. 14, figs. 12, 12a, 1891. 


One specimen: Porto Bello, Panama, February 18, 1911 (EK. A. 
Schwarz). 
MORDELLISTENA RUFONOTATA Champion 


Moréellistena rufonotata CHAMPION, Biologia Centrali-Americana, Coleoptera, 
vol. 4, pt. 2, p. 318, pl. 14, fig. 7, 1891. 


Two specimens: Both from San Cristobal las Casas, Chiapas, Mex- 
ico, June 4, 1926 (A. Dampf). 


MORDELLISTENA GALLENS Champion 


Mordellistena callens CHAMPION, Biologia Centrali-Americana, Coleoptera, vol. 4, 
pt. 2, p. 315, 1891. 


Three specimens: One from Finca Vergel, Chiapas, Mexico, May 19, 
1935, on wing, 700 meters elevation (A. Dampf) ; one from La Ceiba, 
Honduras, September 23, 1916 (F. J. Dyer) ; one from Paraiso, Canal 
Zone, Panama, April 29, 1911 (E. A. Schwarz). 

MORDELLISTENA VAFER Champion 


Mordellistena vafer CHAMPION, Biologia Centrali-Americana, Coleoptera, vol. 4, 
pt. 2, p. 314, 1891. 


One specimen: Panama City, April 13, 1911 (A. H. Jennings). 
MORDELLISTENA CASTANEICOLOR Champion 


Mordellistena castaneicolor CHAMPION, Biologia Centrali-Americana, Coleoptera, 
vol. 4, pt. 2; p. 313, pl. 14; figs: 1, Ja, 1891. 


Five specimens: Three from Port Bello, Panama, February 15, 20, 
and March 1, 1911 (EK. A. Schwarz) ; two from Finca Vergel, Huixtla 
Valley, Chiapas, Mexico, May 19, 1935, at light, 1,200 meters eleva- 
tion (A. Dampf). 


Genus DICLIDIA LeConte 
Diclidia LeConte, Proc. Acad. Nat. Sci. Philadelphia, vol. 14, p. 43, 1862. 
DICLIDIA UNDATA Champion 


Diclidia undata CHAmpion, Biologia Centrali-Americana, Coleoptera, vol. 4, pt. 2, 
p. 250, pl. 11, figs. 1, 1a, 1891. 


Two specimens: Both from Zacatepec, Pueblo, Mexico, June 28, 1932, 
at light, 2,000 meters elevation (A. Dampf). 
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DICLIDIA MEXICANA, new species 


This species may easily be separate from the only other Central 
American member of the genus, undata Champion (1891, p. 250), by 
the difference in color, the broader distal segments of the antennae, 
the broader, more depressed form, and the shorter antennae. From 
inyoensis Liljeblad (1921, p. 181) it may be distinguished by the dif- 
ference in color, the much larger size, the peculiar character of the 
antennae, and the greater compression and elevation of the meso- 
sternum. 

Length: 3.5 mm. Form oblong-ovate, rounded anteriorly and po- 
teriorly, broadest near middle of elytra. Head fuscocastaneous, pro- 
notum castaneous, elytra piceous; antennae flavous at base, succes- 
sively darker distally, last five segments piceous; ventral surface pice- 
ous, anterior legs castaneous, intermediate and posterior pair 
fuscocastaneous. Body densely covered with fine, whitish-yellow 
pubescence; surface of pronotum and elytra covered with fine, whitish- 
yellow pubescence; surface of pronotum and elytra covered with fine, 
transverse strigae, generally obscured by the pubescence. 

Antennae 1.1 mm. long, reaching base of lateral pronotal margin; 
segments 1 and 2 equal; 4 more than one-half longer than 3; 5 equal 
to 4; 6 equal to 2; 7-10 short, dilated, forming a loose, elongate club, 
as broad as long; 11 almost twice as long as 10 and equally broad, 
broadest medially, sides almost straight, apex rounded. Maxillary 
palpi missing. Pronotum one-half broader than long (1.2 by 0.8 
mm.), apex and sides broadly rounded in a continuous semicircle, 
broadest at base, basal angles acute, base but slightly arcuate, no mid- 
basal lobe being distinguishable. Scutellum large, triangular. Elytra 
slightly more than twice as long as broad at base (2.5 by 1.2 mm.), 
sides visibly curved from base to apex, apices individually rounded. 
Anterior and intermediate tibiae slender, as long as their tarsi, second 
and third segments of latter part short, penultimate segment dilated 
with emarginate apex, bearing distal segment on its ventral surface. 
Tarsal claws with but the single distal prolongation. 

Type locality—Santa Anita, Jalisco, Mexico. 

Type—Female, U.S.N.M., No. 52931, a unique specimen taken Au- 
gust 7, 1927, on weeds, 2,000 meters elevation (A. Dampf). 


Genus NAUCLES Champion 


Naucles CHAMPION, Biologia Centrali-Americana, Coleoptera, vol. 4, pt. 2, p. 25 
1891, 
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NAUCLES BASALIS Champion 


Naucles basalis CHAmPIon, Biologia Centrali-Americana, Coleoptera, vol. 4, pt. 2, 
p. 258, 1891. 
Six specimens: Four from Tampico, Mexico, February 16 (3) and 
December (E. A. Schwarz); two from Progreso, Yucatan, Mexico, 
June 7 (F. Knab). 


NAUCLES FASCIATA, new species 


Superficially this species resembles Anthobatula quadriguttata 
Champion (1891, p. 255), but the much smaller size, the entirely dif- 
ferent character of the maxillary palpi and antennae, and the five 
visible ventral abdominal segments adequately distinguish fasciata 
from quadriguttata. This species is unquestionably a species of the 
genus Vaucles and may easily be separated from the four previously 
known members of the genus by the difference in the length of the 
various antennal segments, the maculation of the elytra, and the 
larger size. 

Length: 1.7mm. Form oblong-ovate, rounded anteriorly and pos- 
teriorly, broadest near middle of elytra. Derm flavous, eyes black, 
nine distal segments of antennae, mesosternum and metasternum and 
ventral abdominal segments fuscocastaneous; elytra with base, suture, 
except apical sixth, lateral margin, except broadly rounded apical 
portion, and a broad, postmedian, transverse band, fuscous. Body 
densely covered with fine, recumbent, flavous pubescence. 

Antennae 0.5 mm. long, reaching intermediate coxae; segment 2 
twice as long as 1; 8 slightly longer than 4; 4-6 equal 7-10 broad- 
ened, forming a loose, elongate club, each segment distinctly broader 
than long; 11 as long as 10, but narrower, broadest subbasally, sides 
and apex rounded. Distal segment of maxillary palpi enlarged, 
elongate, with form of a scalene triangle, apical margin very 
obliquely truncate, corners and sides rounded; terminal segment of 
labial palpi slender, apical half prolonged, acuminate. Pronotum 
distinctly broader than long (0.65 by 0.45 mm.), apex and sides 
broadly rounded in a continuous semicircle, broadest at base, basal 
angles acute, base arcuate, midbasal lobe short, but rounded; entire 
surface covered with fine, transverse strigae. Scutellum moderately 
large, semicircular. Elytra almost two-thirds longer than broad 
(1.25 by 0.8 mm.), lateral margin distinctly curved, broadest sub- 
medially, apical fourth broadly rounded, apices individually curved; 
basal fourth of surface faintly covered with transverse strigae. Pe- 
nultimate and antepenultimate segments of anterior and intermediate 
legs much shortened, as broad as long. Tarsal claws with but the 
single distal prolongation. 

Type locality—Ponce, Puerto Rico. 

Type.—Female, U.S.N.M. No. 52921. 
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Remarks.—The type and seven female paratypes were collected at 
Ponce, Puerto Rico, August 7, 1933, on flowers of Randia mitis 
(R. G. Oakley). Another female paratype, from the same locality, 
was taken on August 8, 1935 (R. G. Oakley). Since six of the speci- 
mens have protruding genitalia and all are alike in other respects, 
I am obliged to consider them as apparently all females. 

The markings on the elytra vary considerably in both width of 
fasciae and depth of color. In one specimen they are visible only 
when turned at an angle to the disk. 


Genus ANTHOBATULA Strand 


Anthobatula STRAND, Acta Univ. Latviensis, vol. 20, p. 23, 1929. 

Anthobates LeContTE, nec Gistel, in Agassiz and Cabot, Lake Superior, p. 231, 
1850. 

Pentaria MuULsANT, Ann. Soc. Linn. Lyon, ser. 2, vol. 3, p. 891, 489, 1856. 


ANTHOBATULA MULTIPILIS, new species 


In Champion’s key to the Central American species of Pentaria 
(1891, p. 252) this species runs to flavipes Champion (1891, p. 253). 
It may be separated from that member of the genus, however, by 
the unicolorous antennae, which do not have the distal segments 
transverse, in the color of the ventral surface and legs, and in the 
broader form of the body. A. multipilis is not closely allied to any 
of the North American members of the genus. 

Length: 2.1mm. Form oblong-ovate, rounded anteriorly and pos- 
teriorly, broadest near middle of elytra. Derm piceous, dull, apex 
of front, clypeus, metasternum, abdomen, legs, and antennae casta- 
neous, maxillary palpi and genitalia flavous. Body densely covered 
with fine, short, recumbent pubescence, silvery on dorsal surface, par- 
taking of ground color ventrally. 

Antennae 0.7 mm. long, reaching intermediate coxae; segments 
3-6 equal; 7-10 each twice as long as 5 but slightly broader; 11 
slightly longer and narrower than 10, sides straight, apex rounded. 
Distal segment of maxillary palpi enlarged, with form of an elon- 
gate, scalene triangle, basal and apical angles acute, mesal angle 
obtuse, all rounded, sides straight, except apical fifth of lateral 
margin, which is distinctly rounded. Pronotum one-half broader 
than long (0.9 by 0.6 mm.), sides and apex broadly rounded in a 
single continuous curve, basal angles obtuse, base arcuate, midbasal 
lobe very short, but rounded. Scutellum subtriangular, sides and 
apical angle rounded. Elytra but one-half longer than broad (1.5 
by 1 mm.), sides visibly rounded, broadest postmedially, apices 
individually rounded; surface completely covered with numerous. 
fine, transverse strigae. Intermediate and posterior tibiae approxi- 


314 PROCEEDINGS OF THE NATIONAL MUSEUM vou, 87 


mately equal in length to their tarsi, third and fourth segments of 
latter structure short, fourth segment dilated, receiving distal seg- 
ment in a cavity near basal margin. Tarsal claws with but a single 
tooth, the distal prolongation. 

Type locality—Cayamas, Cuba. 

Type.—Male, U.S.N.M. No. 52982. 

Remarks—The type was taken on January 17, the allotype on 
January 16, seven paratypes (2 males, 5 females) were taken Jan- 
uary 22, February 3, January 20, February 10 (2), February 24, 
and June 10; all were taken at Cayamas, Cuba (KE. A. Schwarz). 

There is some variation in the color of the ventral surface and in 
the extent of the castaneous area on the front and clypeus. It is 
entirely possible that some specimens in a larger series would be 
entirely piceous. 
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INTRODUCTION 


Tuis is the fourth catalog of crania of North America and the fifth 
of the present series.! It covers, as far as our collections go, the Gulf 
region and such neighboring States as have not been dealt with before. 
It completes the survey of the available cranial materials north of 
Mexico, except that since 1924, when the Alaska catalog appeared, 
there have accumulated important and large new collections from 
those parts which will necessitate an eventual revision of that number. 

The object of these catalogs, it may be restated here, is to furnish 
workers in anthropology with reliable data on the main proportions of 
the American skull of different tribes and localities. There are many 
variants of this skull; these as yet are known but imperfectly, par- 
ticularly abroad; and our collections have now reached such magni- 
tudes that they can furnish much more substantial data than had 
before been possible. 

To assure the reliability of the data, all the measurements were 
taken personally by the author, with the same repeatedly tested 
instruments, and with the object of the undertaking held constantly 
in mind. 

1 Catalog of human crania in the United States National Museum collections. The Eskimo, Alaska and 
related Indians, Northeastern Asiatics. Proc. U. S. Nat. Mus., vol. 63, art. 12, No. 2480, 51 pp., 1924. 

Idem, The Algonkin and related Iroquois, Siouan, Caddoan, Salish and Sahaaptin, Shoshonean, and 
Californian Indians. Proc. U. S. Nat. Mus., vol. 69, art. 5, No. 2631, 127 pp., 1927. 

Idem. Australians, Tasmanians, South African Bushmen, Hottentots, and Negro. Proc. U. 8. Nat. 
Mus., vol. 71, art. 24, No. 2696, 140 pp., 1928. 


Idem. Pueblos, southern Utah Basket-Makers, Navaho. Proc. U.S. Nat. Mus., vol. 78, art. 2, No. 2845, 
95 pp., 1931. 
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Craniometry is far from being simply a mechanical technique. It 
demands besides this a high degree of trained judgment and experi- 
ence. Many aspecimen is found more or less damaged, or affected by 
age. Damage of various sorts is particularly frequent in such mate- 
rials as dealt with here, for they all come from old burials. On this 
continent, moreover, above any other part of the world, there are the 
plagues of artificial cranial deformations, and of much wear of teeth. 
Under all these difficulties the constant endeavor has been to present to 
those who may need them sound initial data on the complex American 
craniological conditions. A much more desirable way would be, 
of course, to offer a thorough study of the materials, but that will 
require much time and must of necessity be a matter for the future; 
meanwhile the essentials given in these catalogs may be serviceable. 

To obviate any possible uncertainties as to the methods used, these 
are herewith briefly described. They apply equally to all the preced- 
ing numbers of the catalog. Except for a few additional details they 
are the same as those of the International Agreements and as outlined 
in my ‘‘Anthropometry” ? and in my “‘Practical Anthropometry.’ 3 


MEASUREMENTS 


Maximum lengih—The maximum glabello-occipital diameter of the 
vault. 

Maximum breadth—The greatest transverse diameter of the vault 
above the mastoids and roots of zygomae. 

Basion-bregma height.—Self-explanatory. 

Minimum frontal diameter—The shortest horizontal diameter 
between the two temporal crests on the frontal bone. 

Capacity —See author’s Anthropometries. 

Menton-nasion height (or ‘‘nasion-menton diameter’’).—The distance 
from menton to nasion, with the lower jaw in place and the teeth in 
apposition. Due allowance made for wear of teeth, when present. 

Alveolar point-nasion height (or ‘‘naso-alveolar diameter’’).—Land- 
marks: Superiorly—the nasion; inferiorly—the lowest point of the 
alveolar border between the two median upper incisors. 

Maximum bizygomatic diameter——Distance between the most 
widely separated points on the external surface of the zygomatic 
arches. . 

Basio-alveolar diameter —Distance between the endobasion‘ and 
the prealveolar point.® 

Endobasion-subnasal point diameter —Distance between endobasion 
and the left subnasal point.® 

? Wistar Institute, Philadelphia, pp. 14, 107 et seq., 1920. 
8 Wistar Institute, Philadelphia, 1939. 
‘ The foremost point on the anterior border of the foramen magnum, within the lumen of the foramen. 


' The foremost point on the upper alveolar arch, above the median incisors. 
6 Point laterally just below the lower border of the nasa] aperture, 
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The angle between the endobasion-prealveolar point and the alveolar 
point-subnasal point lines gives the measure of alveolar prognathism, 
which it is useful to show separately from the facial prognathism. 

Endobasion-nasion.—Distance between endobasion and nasion. 

The angle between the endobasion-prealveolar point line and that 
from the alveolar point to nasion, gives the facial angle, which is the 
expression of the combined alveolar and facial protrusion. 

Nasal height —Distance from nasion to the middle of a line connect- 
ing the lowest points of the two nasal fossae. 

If instead of the border there is a gutter, the measurement is taken 
to the level of the nasal floor. 

Nasal breadth.—The greatest horizontal breadth of the aperture. 

Orbits: Height—Maximum height between normal points on the 
inferior and superior border of each orbit. 

Orbits: Breadth.—The breadth of each orbit from the dacryon to the 
farthest point on the lateral border of the orbit. 

(If the dacryon is damaged the measurement is taken from the 
nearest point on the mesial border of the orbit.) 

Length of the alveolar arch—The anteroposterior distance between 
the foremost point of the alveolar border above the median incisors 
and the middle of a transverse line connecting the posterior extremi- 
ties of the alveolar border. 

Breadth of the upper alveolar border.—The greatest breadth externally 
of the normal alveolar arch. 


DEFORMATIONS 


The cranial deformations throughout these series were artificial. 
and are of one type, namely the ‘‘flat-head” or fronto-occipital com- 
pression. As will be seen from the data the frequency of the practice 
differed much in different tribes and more or less also in different 
localities. The greatest proportion of deformed skulls occurred in 
Mississippi and the neighboring regions, among the old Natchez and 
related tribes; the lowest incidence is noted in the more central and 
southern parts of Florida. The Texas material alone shows no trace 
of the practice, which is suggestive. 


IDENTIFICATION OF SEX 


The sexing of adult Indian crania in general and with due experience 
is not difficult, and in many cases of the skulls here reported upon, it 
has further been facilitated by the presence of other skeletal parts, 
more particularly the pelvic bones, the greater sciatic notch of which is 
one of the best sex distinguishing characters. The few specimens— 
certainly not over, 5 percent—in which some doubt as to the sex 
remained, are in all probability distributed equally in the male and 
female records and can have no effect on the results. 
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For greater serviceability this catalog comprises the Florida crania 
measurements of which were given in my ‘‘The Anthropology of 
Florida.”’?7 Among these are included, from localities mostly not 
represented in the National Museum collection, specimens preserved in 
the Academy of Natural Sciences, Philadelphia (A. N.S. P.), and in 
the Wistar Institute of the same city (W.1.), besides as yet unpublished 
small series from the American Museum of Natural History, New 
York City. 

MATERIALS 

The total number of crania reported here is 1,259, all of adults. 
Of these, 621 were identified as male, 638 as female; and 1,022 (508 m., 
514 f.) were undeformed (or so slightly deformed that there was no 
substantial interference with the measurements), while 237 (113 m., 
124 f.) were deformed so that the measurements of the vault were 
affected. The distribution of the specimens ranges thus: 


Crania measured 
“ 


Male (621) Female (638) 
State or tribe — 
Undeformed | Deformed | Undeformed | Deformed 

Geonginte 28a es Be eS eee 0b ees 13 jist sce ee 
Wlonidavetss =e eee ee oes eee eee 357 (8) 343 (6) 
Monnessessc28 ht es Ss es ee ee 23 (21) 38 (24) 
A Abarat ence Oe ee ea ee ee 6 (3) 11 (2) 
Whississ ppl 24-28 222225422 keene as see loess 6 (18) 6 (24) 
Arkansas. eo ccets eure see eee 38 (40) 52 (51) 
OU ISIaN a ae 2 eee Be ee ee ee eee 34 (23) 29 (17) 
Texas): oh eee oe to Se ee ee ees TOM ocak eu eee aa} ppeteet ey ee 
Seminole: 222322 422see( 4 seas ee ee ee 2a Li ee eee AE pA Oe eee | See 
Tonkawayeoise22--252 65s ae Le ae eens) We eee Pn eae ee ee 
Oho cta wees ae eee re ree ee eee oor Nall eee eee a eee | ee ae ee ee 45 Soleo 

Totalgioneens bees ee eee a 508 (113) 514 (124) 


TPubl. Florida State Hist. Soc., 146 pp., 1922. 
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Ficur£ 20.—Location of Florida localities yielding cranial material herein described. 


PROCEEDINGS OF THE NATIONAL MUSEUM 


320 


ORS eZine le ete cara er a eg 09°9T |J6°L0l \91°96 |98°l8 | 9ST GST Sila em | ties as ake a oar le es ee Ne eRe ney Te pose, oe CUIIXeYL 
RaQ mca |eese cas Septal Naren | LIST |1868 |§9°68 |09°9L | 6°EI OSOTGcee  alaseremoes eek) er oye ea god SEO tS bs eee RIES ace eg SUUIyAL 
GL i PCG 7 SES Ba aay | Cay a8 6L°ST |9T JO |69°88 19°18 So FT COST |ORS eerste as ot wats acai oe | ame? Coat ee ER ES a De Re SODB1IOA V 
LeGls ORG alee Sa RS PINCHES Genes ae hese alee QeTSTES SOS06 NL hcp | eern tenets pp caci beens Se Mane Coat, coe Lem Rent s[eqO,L, 
AN Ca eae oa a Eee oe Cee a((61) Ol mee NOD = ies ee ee ee a oe Ree res ee ae suomoadg 
OSS ates a alfa oa LOGO Ten G68. se eGeGSe GR 28: slecar ete Osco (nS) = 05] snm a ennnemnnS ms 2 ey fan aoe OF ie oe Pues] veg | ODS [Faas ae PIOSLE 
OAs ters eek sae | (eee “o'st | 0%6 09°98 \se-98 | TFL | O'ST 927 -Idyo90 [B4MOIJ YSIS |~-- OL | Opis alleges OD sre il pee oan E6818 
5a [Gn eel | eee Oe | a 0) (Se eel SAS ies aie OED Matas i eae ete |e pees OD cng ee Se 10 Dare: cere OD peae | eee aS OS KG 
erat | emer ieee aed sae ra cbs > SER aS eae, 69'S8 | | OST [687 eS ee ea ATIOD Gi Sa === oe OD a | Sent OD ames | oe eee SER LG 
“ype 
Sal [EF acl gece Sa ec Bel 2 agateed (> poms 66°68 | | XB PL OS ZT be ena eet a) (co Ue LO Kees lta os cen OD aero alll eee D pekaeg | ater ereE SU DOLE 
‘Atjomm Ase 
ee eee an, | eae | {20 9E SS"T0r \6¢ 76 \46°78 | 6ST OST |§ 8ST [eqyd1000 aieen aang ee OLi |e DOBTST: SUOUIIS 19s stags O Dies | scan 6 ones ces GROSAG 
‘Sut 
-yey [eyidio00 ou 
17m) (EEC | || a OF'ST |98°96 |40°98 97 18 | 6'ST GFT |8 LT *[BJUOTJ ojeIOpOPL | CoN aers MBSOUUOY BON |” OD ae |e = ~“CS6LLE 
*AIJOUIUTASB *Aqunog ysoJuy 
Co 74N |e all SA a aa 3 €8°Cl 16866 19488 |4L°08 | 9 11 | LPL \6 8t [eqyid1o00 4qSITg | 09 oN, ‘molIeqd Ivan | OD era hae rs ae 89E126 
“AjunogD Yysoyuy 
a Lee |linG Pe |e ten pe on See LT'ST |89°86 |L6°L8 149°08 |*6 ST TPT |S “LT Rese aeeatat Rane | Dee wale oe REO ‘pues, ofedeg |-~~~~"op----*}" "7-7" 77" L088Fs 
70 | Fn aa an | “OF ST |J6°LOI |91°96 \S& 08 0°ST Geel | Gee Ee otal tosr. cacao s Bele tie a SE VUIOG SUOUULH |” eS & 9206LE 
-AIjouurAse “Ayunog ysojuy 
ES ae | ee a a aca 09°9T |&& SOI |88°06 |eL°Lh | SST 0ST |€ 61 Teqid1o00 aime Page gg | -OW ‘puv[sy ojedeg |----~ OD See 808EFS 
SiO Se erate newer ir hs <p pee Gla eam | eee ILL | USI | 9ST |S “LT -miAS®) T1010 SO | OC iewer sem are ODT Salk sana ()) oaerasaig (aaa st San 1101274 
OS | |e 7S Se ale rae Y Ona GeLO MSGucsn \O9tOee |BOariit: JePsyhe|S Sk) 4|ceean—bl lola =e ea ae ° ce |" puss] suoug 3g | IC N'S'N | CS68LE 
oA es 4 a2 fo} ee 9 ed ie} e} 
ep 2 me | B | & B12 | 2 | # lass 
re | Be feel seal eee |g otiaR | ARS 
e | mo Eaten a4 2 & iS is td 5 5 Be meine 
0 a = 3 Ln ii 5 ° 
Brg S35 “(199 e. i 2 S = = g 5 B as TOT eUIOJOg. 9]8ur Ay200'T TOTJIOT[OD ON 308180 
a" |ez HB 5 = s B = ons -lxoiddy 
Sees o o ~ 3 © B og 
A & t. 3 = Ss f Qa 
a bo a 8 ro) iz] ee 
Solpase: 3 8 ele BR | cae 
5 H 3) ot : a8 


SHTIVW *VIDYOUD 
SNVIGNI SALVLS ATN9 


321 


CATALOG OF HUMAN CRANIA—HRDLICKA 


“SITIQAS SMOYS 910 [GJUOLY “PUNO UI Spveq Sse “Ose SUO] JNO PoyIOUY SIOSIOUL UBIPOU IOMOT ¢ 
*[[BUIS JRYMOMIOS FoN0y] ‘IVIL « 


*IBON 1 
OIA as 3 74 r'9 0°%9|8% |9L°9 | 676 | 696 | TH | TF | Le |o2'e jos 74 O'IT ¥'6 Ciel Ga 9 Rael ee Lie a ee VUIIXBYAL 
9°8 | F's | 938129 7g 9e7 jse't | 0S | 2478 |0°98|9' |s9's |SO's \ST'e |0°LF 0 ‘$9 0'0L 8°8 LB 190: Gin | eeeenns Vie GF PR ee ae BUIlOly|L 
L6 |§9°E 84°48 | 8°9 09 (|sf'87 |9'% | S'S 68°68 |99'68|8'8 |68 | FE |S |e 0°0L 9 ‘OT 6 CSOD Se gnesle aces PAS AGN Pawar meee sosvloaV 
OROGE Es see oe 5 O60 0659S jee wan CeoenlOGCLy lie. sails . G9°0S |S8°2% {99°26 | LF] (0°19 jO'0SE |€FL jOLSS |OL TS | RCO | tae one S[81O,L, 
cD |l@ |@ |@ |@® |@ |® |® |® jw |j® |® |® Im | |® |® |® |@ |@ |m  |@ fo suoumjoadg 
OnTla ene, 1°98 | GL (a) jaat RF lnk for Olen 2 bo a Ci Lif | tne (eae amines 7 a 0'F9 F 01 +6 (105 6 Sa | ee eae bpp 5 6. a Sree FIOGLE 
(6 (0YL-E aay Ie eae Canes £2 |e Be 909 | LG |969 |S 98 | 948 | 0F | OF SPE | GE 9°89 0 FL O'IT £°6 GEOL Oeboa Miko ame aoe O8PE Ses coe eee 896828 
CEG PES PFE str ess Sie eee |e mal te aoe | ee > game” S|) ea Pam) Pe ar or | Ue ee sein eee eee Innere | pec oe eae I | eee? eRe (ame |S SP a CC68LE 
Po Game peepee | cae || aceoge | eag | eee el nein eh iowa eats alk > Wiese. ale: oe Se Ste ca eeren ln ote eae oal|eeige ellis aoe | cry aia | Mean T868LE 
EG. AR SSeS ee = | ape | Paa gett [ ne ne] begat Somer | Fee 51 ae ar Pena | A (cea (a Saal (maa RR | See || Nn ele (a RRS) Te eA | meOMRS|| - ocr Oe boat 8S68LE 
US) tS Seer] ania ep aioe a | Saeed ONSValte Co aa leSeshes|MOLOO; |lO co minOsb= | POnGe \NOler  imewrenrs|eome waa 8 ‘OL BAG! — “tetete a leinence sie nk SEVL ih; @ ee E868LE 
16 | 78 | 8 )a'9 yg 20% |SEson| oe Weer a nants a O26 | hae = Ut Sal lias al 0°Lg 0°12 0°OL 8°8 Aine ekee Bed eT ae eel (se es eae cake CEGLLE 
Fea Ota ae (elie acl ep es 0%9;9% |OS | 868 | OZ Sia ieee ; SESE p =| ier peeanl iat eye in whi > | See eal a eee Fey) ea Nie ae LPL Ais ora ee 898226 
¢6 | 248 | 9°38 | 69 Lg 37 |L% 19S |@06 |o6G8|TF | TF | 2° [99'S OTS 0°02 9 ‘OT r6 GOL i194 19 FSESS | SSPE pe at LOBEPS 
Ce pee 176 | 89 r9 0'09 |SL°S | G'S | 6°88 | 6'98)/9E $9'§ | GE |SITE |O'LF OTL ¢ ‘OT 8°8 COU Se ea he | Sees BEE ap soe ee eee CdO ke 
LEU) OSH ee |p i eae ail ra pecan [Sages |e Saas (pe (Deane C1 lene gee Me em] oe at en can ae LOUSY Geral Re apa | Cr bah. an "ee ce)) S| > pees aos I See ee” BO8EFS 
ORG Tee 9°86 | 39 8's osr | rs | 0S TOO One ai Sue. HORP oo e eae) Sl Siar. ~ elliewcrtaet : aligee ae eel ernie | (ie Rae Slash SSP aagee tee, ened eee ae a PS68LE 
COR lide eae 4°48 | €L 9 VEEP APT ACO PARE WTR Se MC ACI Jeo| Lay te GbR cal eet FE? at cae! lai semen fee rire | tote] frente ca 74 | ae ae QaeE onan mace wee GS68LE 
° ° 
v] a q q Z Z is) iS) fe) fo) fe) fe) bas ry oe ee] ioe 5) = g 
Pelee dee ie coe ens) el ete steele ee eae |e he bag | Bl pes sheet foi 
B e| 8|ss|ee1k8/2]°¢ Rusjocee: Weer | aees gees tee $ & 5 5 5 5 Sars 
SO ieee | ese] Sees eae) telah lae Nebr eh Be eo les ale 
eee ( eel eel ee ie | lal ele) eet oe] el) ep | Bole ee lige ele 
= oA as ot: 5 a eat a | 8 8 3 3 2. &. E e 2. A Sedlic x8 ° oy Bw "ON 5018189 
g = 2; 2 > 2 S yd © ok Ss ey/|°s 
p |2e| §| BE | BE A Scie aloe ate poe le a Bi eee 
Pe ee ee Bol eee eae a fee: Ce i | 
\ eS + ‘ ‘ =] 
ee (Ge | eae ees, 5 ee = s| €| & 


ee 
(oa) 
re 
(e) 
> s 
ha Aa | SR Bee SE ee LEST |@L°OOr |SY'68 |S0'I6 | O'FT PAIRING ASE tl ee cae gee i i oe ee wees tag al a A ee oe eb: Gl ey So repieRES sc VUILXV TT 
629s |S aeaee se eS eee £0 FI |99 6 G8 ‘78 \&8°6L 9 GI ORC Ta BORG ees idee ce SE eS Me ae fee te eo ee oe ee ee an See see reas BULIUI TAL 
=I 
5 GORLF  eagects ess gt PLL (81°96 |FEL8 |99°E8 \ZP ET TISPASSaOl = iste Seen He ee ge ME oc fk 6. <a e pean a wee eee TS ene poet saovisaA V 
iS) OX OTs es eee memesetlOAseLan|t ost glee aa oS OI 19 PeeSU Gab lChea|peseicd ae eee Gk OR See ee a Be ce ee een ei on eR ee nn ees s[eqO7T, 
okies 210 eee ea! i ED OSE (Cama (Co aes (CR (GONE | Co a el rs Ceceetsreniegs 7y cee, = ae asian aa ae nie Sar sia ee suewjoedg 
lg a a et | et | eae 6 me el aig a Se (0 
4 
a GrOMliasccslese ey 1. os LEI 199°S6 |96°68 |S0'16 | €°&T Gals OCG eGR ar gee oes ees Ieou JO) OF |punoy surly AopeyO |---—— OD sess |For cass oe 8IO6LE 
“Hnpe 
5 paren erred | teint em a Pal et |C es. oe OSelSiee | Santee iA Sel (Py ot) ON | eae ee ee sano X |~~"pueys] suoutg 4g |---- (0) Ogres =| Sateen es eae LLO8LE 
7, een ae Ete ge kay |i abl eo |) | eee FLAGS) Betas PPL | 8 OT eae ee Sais 4 GSAS Swe Eek BIB100) | OD ips 
2) -seidmoa = ey1dia “£4un09 Ys0} 
a el bos ele | G0'FT |99°%6 sg |s9°s8 | 9°2I 9ST | 6°ST -00 equory 4qusITg | 7 a “Up TT at GO) GION Sel ee at) Ore a eames - GO8EFS 
peg) en ercee rs ie ieee ee P GaSe se eG |LOSHE |} BaOk ip Soe erie a ane ae ~"puLsy SUOTIIS “4g | Op 696828 
Fi pe 22 Eye 2] [Fp sae | free a fn gee | ea aa ee ae AS fae i arc EAB aOR? Al gi eee ae ae eg ea wt | yi Re ate eas OS STG 8) S55 O Dae Ste G668LE 
: g 
[era] soe Eee Wee Sea Pe Ree Pak er ee al ny © Coin Se || eel (ieee oes ee (Na LORE Rte (a aa C11 fll (2a) Be |, Fae a ACUSMOL As ites use ee se OD aera (1) Onesit 5g! ener a LS68LE 
jae Ha ESERIES Seno eae |e a i | cae nO | am OUTS. | Ganaeaee- OR Obs ei aes am (63 Rae BER || son eae Of |“ PUBIST SMOTAI§ “45 |” OS Figs 6 ieee tame cel 5 6L68LE 
“(A 
TSS poi Pee: oes aoa eee ee eae PO pee aparece eI | gut | “WAse) wozsou ysog |------ ~~ GPil\ aces ao aa puvjsy vag |----~ i ss ea ae “210628 
ics) eae et GS ase anen | Ce [ee ete dg) ee JORIS 0 | Saees- PCL sQuOT Sela: ake ee = IRE WNpeqng | PUBIST SUOMIIS “49 | ODE a Guapebae nt. 99682€ 
o) GRORE | aeene|| Mecca eee Niel cee a €8 FI (96°76 $8°78 \68°6L | 2°81 GESIE | REscIe = hse eee ee ees «|e t Olas one RUGIST SOS || (eno Sin 550 ue a O0UGLE 
("e/g |\Seatiene oe) il a eee ean ORT an ALEC Ten ioe OSmO Lem UOer Tiers Grell nrekow|nmeee orem i) a gene sr || MNinere ses GF |" PUBS] SUOTITS "45 | OD a Sgilic = he = aeae O863LE 
eo 6°9 Gee latte er in = LEST (69°86 |S6°L8 \S8'6L | OFT (CRAG OSHS © |S ames 1 UOTsseIduro,) |------ = TG | Naan Tae ee re Tae CULO SINS Sets eres SPSILT 
i, i fp | | | ce | mr | ee | 
= >| 2 =e Qa hr 9 we S) o 
A d\ ele | el Ele | EE lege 
BS og ES Sete) es lei Ee] é |e Be rn 
2 ae Oe iS Ss to > i) qooiqn 
ro) ‘3 ga IBoM ‘ibs s x S: 3 4 ay |i qeto Jo a3 ; 
oe Bry Sn ‘W001, = - 2 S = = ce 3 B, en UOL}VULIOJOM @qvur Ajlpeoo'T MOTqO9T[9D ON S0Te78D 
Py ae Oe AB J > — B = au -Txoiddy 
Bula ae Es a 5 e | & Sa 
= a 8 12 ta 
8| 5 “9 Cae fe BS 


SHIVNGA -VIDYOUD 


322 


323 


CATALOG OF HUMAN CRANIA—HRDLICKA 


“OIFMTIGAAS 4[NwA JO Go, » 

*(pso1q osou 4nq ‘JUePIAe 4OU) JoINIXIMIpse O1S50N ¢ 

“IVON ¢ 

*sosoqjueied Ul oq [[IM SJUSMIOINSveU ‘SUOISUOTIIP pezdeYe UOIJVUIIOJap e104 MA 1 


Wi lees SONIC LN INORGH NOAA INO a | OGGueliG 96 el a7 ave) licap niece | Geema Corns m | Os¢ee |G ez ml Shore o:6. (sh OT 9 |67709™ || sanmnnan OS8Velie seca BUNIXB 
Nigel pease 6°8L | 2:9 a SUGG EGE || nb (UG seS I Oa 7oc 9-6) |) Of = (bee) 1 1ece c'Lb =| 0°69 9°8 +8 SHV NGE UG | aa ON STH | erences SUT 
866= (F200 99°78 |eb9 |2o'¢ 9g'97 Jere |S1°S |92°86 |96°6 |g8"e |16"e je9'e |eg'e lesog | SOL |oL’6 |22°8 [286 \97°69 |-~~77 BCEEL | beosag ee SesvleA 
3010 | ec | ee Opec |OLSCCh he wees Besar Paty Ps. ee Hates satea lies (iar amuse PC aea. \ECSsS eats ONG ee eae ScOGE ines segs SIBIOL, 
(49) 0 9 ee KC) eC) (9) | (CK) (9) |) |) |@) {@) (8) (g) (¥) (€) (€) (2) (7) (8) 5s | eee suomoedg 
abl seoeee Bee eO. | S'S ORT | hs | 0°97 | Sees -erseuea es lcote |-re | ee Pts aioe ea seed buat a Ge ae A ca cape STOLE 
as eats Recta reba een et Seri oh Me | SE Core CaM Oe ele ce cp ey. Pee noe | Se Sl cea age een a ee ee LLOBLE 
es ee Oise soeeoee—“|"gtes liars Gree longa \orealeocp. |e |osce: lo2e-— | O70g: | oreo) W261 8. | os6. (6792 lesen s/h UGE) ern ness mememGOBSrG 
Pee ree | epee ee aimee cece nctencann em ens Aleem m Pou Tl eam 638o\=c=-> QUE ASS ar S58 5 SST Se Ss Rees ets | ea | | apie tp nee ae ag SB Seager S9B8LE 
CS | a Rael a seg ae (ea | ad El Ua (ct Uae arm bee lee tal naa gai les Sepa |\Fsbae| | Seas aE em Z668LE 
6° [rrcrnc| cone eecce ne | ecco feec ene | enone] occ eon] nee] eee eee ee fe en cee | one eee e | eee nee] ence nef econ en: [once ce fon concn e|enee cone |annnae |annne essence LS6SL8 
PP Pe ace || pam Cho Re see eke SoNCee| Geen aes CE pal aes OR Gea emer = Sie aes eo reaeagl arta eae s| oan res eae emet | lame goes CURE Ge Aloe = (et S| 1 eae cae 6L68LE 
' Sarees BERLE ae loee | NORGE Me STuAialsonces Meee NGEsdes| Co TON |ACaP ann Guy 0 | Ob. CO uP aee le sae eon | eae een fie | oem | ee Oe OUnet | Pacecaae prendre sass 10628 

ep) |------|------|-------| -------]------|------]------ | - 7 no non nr nr rrr cnr nr rc rr rt tp a eee 8, 
ChGe saree Hes) 09 | F's | os ise% | 6% | 9°98 77777 Cie lesa GPEC Nae GLP ool OOO MNO Grad e¥ sGle= || MESO rang SLO el eae ees i fel Meee RS I 000628 
e6 |----7- 806|¢e9 |6¢ | o67)1¢% Ieoe | 96 |--777- (iis lea JE ah Fe [geeeeiae | lr at sos &| [meee Al [igs bre | nc ae ee a fo ees aula peas 77777 086828 
TO STC | Wrench) hy sGieen| e229) | (GOES) NCag ea NGsLOm lOO sT aul Zunes al Robie epecee|Rercr ss: Oscg ell OnCLe wl UQrOTo sl ecegian | r Oken|SOrs ues | CREGGme ILONTic ein mnt enamine CFSILI 

° ° 
ra ° ° fe) esl 

Ble ee ea ns lee foe | eel Sey ech Slee leg ee) Eb Roce ogg ce oe 

8 ® Si SS] e858 | 8 | & |] & = ey i tee crea. Ici =e g 5 S ey 5 S |] 8 

ee Petare eer tet lacie eee foe) Gui ee ce alett leet. clea | arn 5 = a cs ee Peers ate bs 

Sipe [sa] SE] BE} al sl el] Fl EF] eo] ol wa] eS B Z @ e Seni jeans 

So ESIC Sg oe 22a Peel d= WO =p Y= sl mc) tn t= = (= Pa 5 8, B | so | 2 lolX | olX3 | Sa} ‘oN S0ru2 

Eide |88| gE) BE Bol eek Ee Bg) PB ee pel leis 

Ege) *| bR | EF : See Flee lee Wea See peers Sobel 

Bj &] | Be! Bp ® erg | rasan ee re | s B 

B 5 ieee aa a ay Sig (ea i ig * ; 3 euler ne 

: a) (es ae = E E a § §| & 


PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 87 


324 


| 


N-uojusWw 


(8) 44 819q 


UOISe 


IBOM 
“4498, 


‘Aqroedey 


(PoyjOUL S,2YQUPIA) 
‘oO Ur 


m9) 


LE ST 


emMpoyy [erueID 


4001 | 6°48 | 6°98 | 9°FT ETNA ek eae Allee sake Dee abeaieh Sean: Seah EAE Ais, eo Shae Eee’ ap oe <5 RN cea a] BES EE ---""BULIXB TAL 
0°66 6°68 | 6°94 | LST OESTs | RO r ale al Geges a= ee. BA ab gees tac Seer Ok ae Mee ea em tee 5 par aes ae as BOLO AL 
95°96 199°98 \91'¢8 | @ FL ei On CON) Ghd Pls ear aietee len Ged aes Digs Ser Gee mes eet sais Sao Pe perce eo Ge a SosBI0A VY 
ee erly gh. Meme oe SETS al AUS AI elk WO Gee Mae Sie Oe Sa = peer < tee pick Toon eager Pome enen epee “ay egos ents HON, 
(8) (8) (91) | (8) (OTE COTS NS reese ee ai eee oops ae ers ok Bee Seem as ae no de ee ae ~sueumjoads 
OfoR ee Sot al LNA yr Weta agars o ok reanted call) Senta, ODEs | ee OD eee a eres ODS alta agent TI8T 
0°66 498 | £98 | 8°ST ORGS SSID alee a: get cee ease ee | ae ie (0) OR aay eee Sa (0) oe at bara OD7S=55 Beer cred a ¢ COLT 
“Bulm04} 
rse | 4:48 | 978 | OPE | est | st | eB Tem 4qsIg |----- OUR |i © te tee oa yaa lace cae eit Sea 2s 961 
Cie fata lie ee ae OES ORS Ts t/a ee see epee |e cae ODT eri aiieco ene OD ieaal |e nea ne it) Ole se | nen pee ear = 5 FELT 
CL fs Via a PTS 4S) 20) ai eee coe eee pe a OD eed uge te orege= = Opps ree OD so as | So en ee LOLT 
*“SULU0} 
COT ag | oahas eran ZL | S120 “Ve [eo WYSNS | --- S) Cie Sea Seine bere ODE ee. 2 OD Rie ne ot ee S8LT 
8 °L6 6°48 | 668 | SFT (e355 21S iL Ue Suara facia ra Reyes Somes Ledeteag | eee ODEs | teeter saree ODS | a OD eaeoy nee Z8L1 
6°96 7°98 |} 0°68 | OF ORS Rahal nl Geen in Sean weer meme Tle aes OD resi |iasstet ies Oper eal a 2s ODS eat oe Aske ae OI8T 
Of) wales ee CO) IOAN" Celie thee ot Fie patie ney SP Putten 2 [iene ODEs ie retraces DD peaiiee ODF et ihe ae eee O6LT 
i Ca seeing 1 7 a Nie ges ee es = a we OD Sry Pica. as ee PP ens Ores as ee ee LOST 
9°96 6°98 | 818 | & br Bip lebe Sar aeoue ek b= a esi pee OD  ealtc ten ee oka” ODS aera as O) sie igi eam Toe ae ZO8T 
GES ees oe LABS NS? Coal 0 ema, Gaeta Shee call (Se ODiggs ia br ears OD sea | Sere OF Sly” | |S eeeae SO8T 
0) oad ora a Ope TGllice len eemcet beans anata ones em (Oat lens Nei eas © | ramet Sil aga OD eet ee oe ae POST 
6°86 | 68 | 8'08 | LST PAS AGH (Aco) Mie I |Search cece 2) ONaere| ara ata Sek he 2) aor | ata OD Reese | eer: eee ae [8ZT 
OOO] | 78 | L'Lk | OFT 9 FI | 8°81 aes 3 Oe eins |e ne OL Seon me Soom Bae A) eee es | heat (0) | Sree: eaten eet fo £08T 
LEAR NOE MEP MAUS GE DG AU Oty SNS al wOpy j Joary suyor yg | d ‘SN CV PU 608T 
a Q ev) o Oo 
1/3 )2| 2 F | REE 
Pag col etfs = Be feta fa St 
by x = td Ss | BH qoatqns 
s S & 3 @ | os WOL}VULIOJO apeze AqT[200 mory0a [0 “ON S07e 48; 
e = 5 wa Deel Bee TyeULIOjoT 9eur FI[e90'T 109][09 N 201878) 
> ry : B se Sie -xoudd y 
hy 3 » B od 
3 = oa © oo 
Q 8 o ian et 
8 59, 5 ee 
isa Ls 25° 
Cr a 


UAATY SNHOL “LS 
SHIVIW :LSVOO LSVa ‘VCINOTA 


325 


v 


HRDLICKA 


CATALOG OF HUMAN CRANIA 


*pel0jsoy » 
*poo[qxjur 8 A[quqold ¢ 
“orgs ¢ 


“IBON 1 
Fe) E56 acetate tae 3 ---loror | 99°86 | cous Sooo Ott IOMaT te ate | Sideeae FSREneS a: =~ Rigas pwieT saa ee Sagi Sa 7777" BUOTXB YL 
Cea tens - oo! Seale ey O20L ores | 11s | Cee eee «(| Set) Sz cataaia “apace seeks hae kaa Reta a D igeamuere aan; examinee! 
EOE NOC | states tere Es 2-91 L-69"66-|-0°98.| 2098 Trt |. over | eet |e Sadak Oh Pari nes Sil Ser eer ope neeapns -77 7777" sasBI0A ¥ 
2 A P| iia tet | tener (2011-3. aa oie ak |fieaserge Begs A OcAT (c9vt lcs ee ee ea eee St EN Sgtigo at Fav eayRURES a NE 
Or Oe pa AEB CC Tore Sine BSB CIRM ICC) a in IR apace tices idee as ih ey i Becragpons “--7--="suoumpadg 
*Sulm0e} 
PL Ne Sora eaese ---lasen | (of'46) | (@0°@6)| (6968) |(O°ST) | (P'eT)|(e"zT) | ABB TeIdo00 yq3qg |--------~ VS eee Ra ROES Ope a= Spee -""""TPOCLE 
aaa Missa caa 16'St | 18'te | 69°48 | 80°99 | 911 | HOT | BLE fot Se aasaEAL aeezaeent 7 eee es Ops 5| Sap eee 7777" gEGOZZE 
POC ce | aetna | eine 2eat | Mae | ee Gee | Pel leer) eur [cescson Sese ra | ieee : (al See ereee Op asp ae ~""BZOBLE 
eemecleegme deo sccalieeaes 25 O00 | ieee: cee S| Cecen Per. Occ) eats, [eos Sa ee aS eERrEe epee Opa gle Sas ~""OFOCLE 
Oe Daal; al a Grech aes es Oesgt | oe20e, Sess ees | eet. || Oo |eter | [ose arora sg ‘10t| eereeas ess Oa 7) a ee -=="2TORID 
U7 te ae alae (aia PR eee: Tee eee OSE OST | eel ose co eee i heeare eo erases ) egeas pace SSUp err eas ae 7777" "GHOSLE 
Nea aye cae aia | alata alae ladeetae (bb Sede isis Wert eer Iss Sat wei oe Sepa eee ce eee eps Perper are 6POZLE 
C2 ASCE i ae eee COOL Ieee ere gee pat Rr (weey |rseesscscseseees lp pe Sie apes Op sep eee I9ZLE 
5 es a Fa cpio (eater | aie ia adiae’ ba aaa Cetus. OPT | Bear: ieee Ser gare Fea ‘he emg youoy puows09 |--WN'S OM [77770777777 CO9ZLE 
HOVad GNOWUO 
Reeds OW TOG OL | Cur alee ae ie ek: 4 Gea ems ieee a coe anes ieee Sat Sipe Cape BS ee BUIXe YL 
7 ea bye 4 tc aa) Se ORp TALE GE oiaee Nannon Pease Scot i Pat eit Wee eae “yeeeer oe Pa Ca SEK SR OSS SESE BUILOL AL 
oye Wiel ie acetate gree bane OT ONtUe lau oe We Oh il Geeta, er ees TRA ESIEO SE aa Eret Seas Spee ate Se3B10A ¥ 
(Os val 7a ag GG AOMIPOCEO Tice sce lege ence Ceres ul Paeinies cee Speed 5 Eee aa soa ees See eazmx © S[eIOL 
Woe) ons moneal(g) (4) |(4) Q) 16) 41@) (8) |(8) fa Bags Areas o 7 ear eg RER ST poe Sapa RE Ee suempoeds 
ci) ie leas aaa Seer AGO Te On I tele lentil Reeey a ek PRU eee. [ooo pe hae pena aaaees Sag 1 Oepiece lipeae (i) Paces ea ceapeaeee - 9e808e 
Foe a: lee Ob {Te Oh Otoee- | Ceuks ee, te ek OED ge ic ee ee TOD Noa oe ON ge reps Seepmaeies FLICKS 
eg ake eames =a met od ol nie Meee pee eee eR Re co ee ee icc lepers | ese Boo ee ee 0s9zte 
3 vite eos me ort jzoet | ze | es | oe | ser | 2st | st = |--~Asjourmdse yq3yg |----- Op sell co 1) apes |e (aga aie tcee on 619GFZ 
sans'S \C acl Seana | EAC E Cher chia teeRa Ra eke aE lee ee ee Op ee ee BUIAUIS MON |~~~-7- i ca ine geariacre ZIZES 
ai epee (aca aes | aa Sg eG em oa ie Cal BaF aia el) ym papper cg see aa ae eclen Oise eee (oy aap (Os eee ages SaaS ec 3 F99CFG 
es ec sae ane RRRARSE BONO Ul = | aie aOR) eee | SEL. eT MBE oc tay eg i ue pseope eunsnsny “4g |----~ op #|------- =-""""STSBAT 
Pee ote Te aD) (COU | cee | Oe | OE Ie aes. [cS Reece aay’ qinpy |---"---pueyst enemy |-W'N ‘S°O |-7-777--7-7~"Z998%% 


VNUAWS MON ‘ANILLSNONV “LS “ANVISI VITANV 


PROCEEDINGS OF THE NATIONAL MUSEUM 


326 


penuyu0p9—Sq TVW ‘LSVOO LSVa ‘VdIuNOTA 


Agama sel Gide ale amen nenl2ecOh - (097408: | S0n68) | LOrS8. |'.-Pr L°ST | 6°8T 
Saptage Slice “Val (eae eee Paltalk 19 “ST 68°66 | 6106 | 90°S8 | 9°FT L°$T | L°L1 
SS aa | epee (Sees 12 “ST 6e°L6 | 0°88 | 94°68 | OFT ¥ FI | FLT 
= ES |GS5 aa eee ee ae eae LE ‘91 87°96 | 08°98 | 97 68 | 8 FI ¢ ‘CT | 8°81 
as Sal | eet eal | ea See I SoS As 09 “ST 49°06 $618 | 6Y 88 | 9°ST OST | 2°81 
ge Maas ea ae rece cereal |e = eras L8 ‘ST 66°16 | 87°88 | 6868 | 9 FT GRE | List 
peers «| etabad|e bas rally sane a 18ST 00'00I | 48°06 | 6°68 | 8°FT 8 ‘FI | OST 
g°L FeGEt|Sss as 2 ool eee 09 ‘ST 69°76 48°98 | 66 °@8 | OFT 8 ‘FI | O'8T 
ZL VAC | eee ee he =| Sieereeignel OV nd 19 06 TL°18 | 68 °@8 | FET 8 ‘FI | 0ST 
= a | Sl ee Se eee cs Lg CT 96°46 | 88°16 | 818 | L FT PPL | OLT 
nes Sy | ee ee ge ee OF ST 18°86 | 92°88 | 68°18 | 2 FT b PE | 9°LT 
So Say Sei (ee peau Gee 2 ae || Soe eel ae teen ae seeane EFT | ae GE PANE 
Sa |r a eee aa £6 “OT 68°96 | 8°98 | 80°18 | € FI OST | ¢°8T 
Se a ae a eae | | ar 6 Sete [Ps Sem ea (coe ee ce ics GOSO8 ae 9 FI | TST 
LeeSicg eS etcc|her ed |e ~~ 106 “9T 00‘00T | 6¢°68 | 29°08 | 0ST 0°ST | 9°8T 
PEE? || eos |e eee 00°9T | 66°46 | 7-48 | 79°08 | 9 FT 6 FI | $81 
Tea nf a Se (cea ee | 08 “ST G6 °96 79°S3 | &7 08 | ZT 8 FT | FST 
9°L LGU cs sip | ieee “129 °ST 68 IOI | @f 06 | 00°08 | 9 FT FFL | OST 
*SUIN0}}8E [83 
CES a eee ae cl | €L°ST | 00001 | 69°88 | £9°6L | 2 °FT GFT | 28ST | -¥dyo00 ywur04e] YUSTIS |” 
Olea HORE Tis ee re nelle ee 9 L191 | 80°GOI | BY 06 | £9°6L | TST 8 Fl | 9°8T pe ee ner ee a ee eae 
G'L ¥Gl+ aie Resales Tare vA En 00 ‘001 | 78°88 | G1 6L | FFT 1A al AOL Sa |e ea eR || ning 0g 
Seana (cee eee (Pete ee esas 48 ST 89001 | 87°88 | 88°84 | 9 FT GFT | GST ar eye eer Re alee acre a 09 
6°9 OX Gis | ares aaa | ee “(88 “ST 00 0OT | 09°48 | 8L°LL | O'FT OFT | OST Se hey nape SRS eae || ete cas 
8°L LG CCSILG | eeianeiee pel an | aca 0S “ST 09°96 | OY 78 | BL LL | 8°ET € $l | PST fe ei ar nee ory es SP 
gL 6 SIs za 6 morse ass Pes £6 FT HOE N ETTLON GO QUE NADAL MCE DY AG AE oe at ee 
Ss el Gade es = sey a RA sare L6 ST 69°16 09°68 | 67 LL | OFT Siva eT Ole a | eens ae oe oe 
Se ce pall = S25 eae) Soe €2°ST 19°86 | 90°98 | 67 "LL | 2 FL eva COR Ste [ho poane eek ete Mail eee 
Sevan ite | ee be cs LL°ST | 6@°L6 | 80°78 | 61°94 | OFT LAG A M5] GS ee Sees ae abaptemee |") 
G'L SECTit Meanie [ent a OL ‘OT 91 VOI | 60°06 | 619 | OST FEV INGEST « s\lpuecae = = SE Se. eae | ee 0s 
o'L DEC Ly | Rennie he pice | pine €9 ST 87 TOL | 98°98 | 48°7L | BF OFT | 2°81 poston oes Bae a an Es Soe 
peices | eases | Perec | eee 08 ‘ST 92°901 | 16°68 | 76'SL | LF 6 ‘EI | 8°8T = Stain Sarawak Sear) ieee 
> 2G. [Oh |i by ool & y 
q : be | 8 & S s B | 6 | BBB 
Super ef ee, ee ec eee ue a <c 
. pet — oF _— . ~ ' _— B ~ qoofqns 
2 | @o mS & 5 IS w & | BBE 
5 by et B ean L oe 5 Ss = a & ] iy as TONBUTIOJOC. we Aqyeoory WOT0aT[09 “ON 50T2IREQ) 
a | az 5 e SS S ss B DS -1xoidd-y 
fo | ® ® ~ =. 2 B oS 
Z| Eo & 8 = Ea 
a os Se 8 ee E 2 3 
i} ° = zg . aoe 
=] Bb ‘S a 
TVUGAVNVO 


327 


CATALOG OF HUMAN CRANIA—HRDLICKA 


*“POl0j}SoY » 


"IBON 1 

Z°8 ClOTs lec car 0g9 ‘T |€L OT 0001 é'68 COS I 4 eae eT Gee 2594 | ee ea ama Le Ugh ee LES Wari a ed Ses DALAT e seine EI 

9°L CU6L | | nara 7 OSF ‘T |€9 “ST 6°66 4°78 P08") |sORPE. ot | Sapa Grele dlnewe sce aeeeer aa Pe a te iis eS Satter, Se ee BA RNSF Bg Pies we ee ee 

62 Leet eet Daan | VONCEC TN O824T eSh are! s LGeOSe | GLcTSan|eGuple ollubkeQte|iGaslest|insaersss caees gene > aN ee ia. pe SEL Gee ey; Sees “"""S9suloAV 

“eteu|ses0G) |= a ae O90: 25 | STAGL ane ea et ica a | ean sl Ome ee oe0Oe | Gee Oe ills so scG) re tees tar ee cole Baa St Dao aae & Cee LSU . a A ae s[s}OL 

©) agit sess “-"/(¢) (9) (9) (9) CQ) EGS |G) rat (O) RR cake tao saaesssens atts sERniaS 2 eS ES Bat oes pees aSe Ser eats -----suemmoedg 

‘ou0u 
axe‘ jos’st_| 686 | sue | 9°88 Jo_yeydyaoo yqayg |-77777777 003 [Sosa sop ceag ly OD eae eres 6orTee 
So oe al Lee B= | rng | SRLS at ate es ONS SS Goa leea Soa er ac ka ee eran bos Ut eames a OD oi ag eat FIO Esa ere Seewaner ac iahd 

ORS ITH Sie | em ee ae 06F ‘T j€S SI | 8°86 PGR NES ED OS AES I COL EAC OI | ea ae aa Rage T: || ee 02) | eae eee = RODEN 75 [Fo SO Deeg rer eee eee SIPIee 

SEA Th | ccosett banat oe oe OSF 'T |Z49‘ST | 8 'S6 Geyer leGxes) aa iON | OnGks | OR Ter ee see ra alec eee Olt |Reoeaare STG Wie lie 2) Ue Sr ae ie nae IIFIE8 

VOT iance) | Rea sree j 0g9 ‘T |8I ‘OT 446 478 | 6°08 eG een iene ta ee io aw ae Pri lmemeres ol OGzeetsaG Weil OD elie ese OD 5a ators Se CGPIEE 

seieasote| ini aia! (eae eeeaaias “| 029‘T |00'9T | 0°00 CHRD OYE Eaten WAS Gee hes por ka ot a) Ca rac a | hate eee oe ge | emMogayY JON |" "INS 0000 ToPlee 


hh .—.0—0€—_COh 


Se POUSTal linen rece en ea Saeahe ok 19 ‘OI | 69°96 | $6°£8 | €°ST sh Gl iS 2) ee | eee a ae a alee gis tae e = ee ee ee ST ear ge ee San AORTA 
ji y4 OS STS rg ee | ea Gees | COnve ST 06 IL‘18 | 76°SL | FST Gein Opie: Saeaanied =e ren porte eras anke S tae Pitas Say i Se en “75" °° BUlIUITAL 
9°L SHG) ae tae cokes |Le ee L°cT $7 ‘16 79°18 | 84°18 | FFT SaVUST VSL: a|lrcet mats te ee eee Wake Se pees Ge a be eis hie, eee geste SasvIIAV 
Pe ONGeelG awe at alae oo ORDO LA erg pipes salle cee ty SEZ Olas INGER EL MORO tal eee ten ge he ie ce) oe nn eee eae c ee ek et er “77 S[BqOT, 
Ce) Ds — ena que ae (64) (f) (4h) | (0S) | (Lr) (Oe) |e (OS) | eens pEENGamee pacpank sc piles cratesaes® en leas Seo ~----=-sueurloedg 
“‘suldezjzey [eyidio 
2 Ee Trees temmm ===" 186 FE 1 (6168) | (49 °88)| (OF '88)|(Z ET) |(8F1)|(B’9T) | -00 gaa teeth po See SG We pe OD eee lia oe OD arena |e eae ONG LEO 
*3u1me}3e 
Pelee ORGS eke tage oN 08ST | (86 YOT)| (87 °96)|(60°78)|(8 FI) | (% FI)} (6 ‘9T) [eqidt000 e4vIepoy, |-~~-~ ~~ ~~ COE ee te Ope Sw Rare AU) ae Ret Pare erases aN RS 
“BuIUE}Iey [B2 
6°48 | 6°ET ST | PLT ~[d]090 [e104Bl JUSIIS |~~~~~ "7p | OD esa gaat ase alles emma) (0/49 
09°48 | GST RAL SAG = as mes 9uou JO 4qSITS | ~-~-7 > ~~ AS ae eee ec OD Bea ieee QUT sed res = Foe eee ORPLLE 
80°L8 | FFT One EQnLi newbs oie ewe oa OK libre Wace “yr eee OD els asks ee Pet | wee en aa aeees QLOLLE 
6°98 | b FL Ch itl LS EDI Utaee | ieee se wrt oe ag ew ee OF Sr es (0) Oar Heat's poe TIE ae AYN 
TL°98 | PPL (Site | WAS Gee Reese ep sp cg ne || aa gran OOR Spats -- eee ODER SE Hine 2 ae | ae a ee ZOSLLE 
O8F 98) Ree a RSS ORL 8 aoe gas Ss Ss tl ea - ae OO aes 3 (8) 0)7 Aas baa ae ee ie ae Ser saree 2OS9228 
*SUINO}}8 [2 
i aaah 3 Sea rma. wate = 8 | OD BOT 1876 | S7°L8 | 99°98 | 9'FT FSI | OST -1d 1090 16.992] JUSS a 1745 
OF MIEOROIE [s- pe se aL Pee LL°ST | 09°16 | 80°78 | 00°98 | 0'FT CoSTS WORST —Men nein me Sat pas eae ek oe GE ae yea oon 4 se Daeg |S OD) ee | ee coer ee LOGLLE 
LLG TLEGLE| ee rn re ee ie ey) A ES Wee 9°FL | ZLT le ee ee ee ee hig Shea F8ELLE 
We2ire | PSeGin| ee wn See | 7 ere Sen | Ae | heOn6: | |atenGSul neers) tare eR be (NOEL es ee meer SS SD SET Sill Nise CE POs eka oe ee ee nO aie can | er Detail |p Seana ae OSPLLE 
(0G) 4-6-1 Foon | | haar neta | Peres ae €6°ST | 61°76 | 86°98 | $9°78 | FFT CEC Tis SS rs tet ew ese an ey lak cin a fare Seem NYAS 
(7500) 408 51s | cana (Reaetaines ““"|LL°ST | 49°96 | 17°88 | L678 | SFT OnGRS eRe als Mie a ee ty og Be ae OPES eye hae 0 Sa | ieee “"""" L8PLLE 
ieee | es fees ete al meen LOGE 10°86 | 87°68 | 68°E8 | 8°FI TST | O'8T gels eRe SS tae ees Tee Tip ee BSBRELE 
Toke | Saree || ae alee Ree MVE E 10°86 66°68 | 19 °&8 | O'ST €°ST | €°st Bg. SESE Se ad lo oe mane 67743 
Ciera |NOucheli es et eral” as eee ““120°ST | 69°86 | 7L°68 | S9°S8 | O'FT CuELeleOel ls. 4imen cc SS ee |e oe weed ee ae “SLPLLE 
ieintenl | chews £3) len Se aaeeel |secnsenan | O0-0le-|nG0s000n| 267 =2er|reuss94|504PE o-Shy|-6-81- . |Ssosse5 eee es omens aes | Mareen inns (Gri gee meenan er en © Learn eeerte a O Digest | cena ee LIGLLE 
LL Sal (ae eon ee “""""j09 ST | 89°86 | 91°68 | S7'S8 | FFT 17S A Sb oo Cae ene ea ar ae Se Se eee ade Se’ Seu o | |)! ol lineata Goamea) | eaves, Roe sae ee ~~" LOGLLE 
ROFL MaIROUS pence as jon os. “~~""1€€9T | 00°00T | 08°06 | 9I'°S8 | E°ST € ‘St | FST ie Ss: Ser Sse =| haces oe Se OF ary, SORLLE 
Siero ee gle te YR UPL 14°86 | 80°98 | 7I'S8 | FSI Chl 1 SLT Rut a tage Gite ng ee tg aed 9 pallies & i sien ee O Pearse) | tener ee OD i aaa ls manne eoreemi CR LC 


VOL. 87 


PROCEEDINGS OF THE NATIONAL MUSEUM 


patie pa \ eee Aten OSU |ieemen ereeen reset Sah ae | SrrbolbGesle cost acne cs sala.) a IOQKIE.: 2 => se ODE 5 lence OP sas le = ae aRecee 
= FE Sl oe gl | oem arate 009 ‘T1/ZL°ST | 8°08 6°06 | 6h | L°Fl Devin RGe Sly |bso a a Guest lene Seb lp ons ssa bes SODa eae eet ODE alg es = GEO 
tealbenor|eo oe OIs ‘I j09'St | 9°86 9°88 | £°&L | 8°8I Qt ES Os C inte eine yeas titers | |Seeen eran CGp ee em UOT UU ra TNNGO all le = ana oem ERO 


el ee ee SS eee eee ee ae ee ee ee ee 
LNIOd TVNVO 


Sa jos ee a Seg FS sa) a a a So ea a bee och eae i ella |* ete (ee) acta arcane 
17 ek a gOS a EATS 0 A 9 i ae eek ot ain Osea [eee eee OUeS ire ON igeneet apr eereen ISF822 
WUT ECAC eee | Selgesaes esai acetate CEPDe AE 0s Bee ie 9. P09 ag ce a a ate yMpy |-~-eeqoyeeyo oye |--WN'S'a [7-77-77 BEERZE 


oo ees 


GFALOHOURAO AMVT 
ee a ee ae ee ee ee ee 


uh POR GUe | ia mies went O28 ‘T |eo°st | 8 “sor 1 °S6 | 8°38 | 8 FI 1 Sl eo 4 fi a a em OD pce: aoe ODerrerler sce ODSSe5= |FSS=— Saar 821263 
PescaliGvGha lies aor. es S2F ‘T 129 ST 4001 T'06 | 0°18 9°FI Chl | 6 LT ~~“ AdjoumuTAse YYSITG |----~ ADE iw san ee se O19A JBON |--IN NSD 00 FSLZ6S 
ee NN Sa RN SY ee Bs cll Ec Une eal cee Ma! ee aerate ane 
OUGA 
a a I is a RN pa ae i Ce Sal Se a ip 
62 (6) "| igge gee aaa a 09F ‘T |€1'9I |88°66 Y6°l8 |18'SL | Lb SEPIS MOSSES al ites eerie = ee eal geet OU Ese lek vais Pore ee OD Saale Spice, fad) sero PSE 
CORTHAG| Br aoek 5 | | earimen aal |p eee €6°91 |89°00I |@&°L8 |99°9L | 8°FI Levee GRO || tr cedicuie tm Shae come |e a SEL; Alii Od | HNWY ~E<= QLiee-06 
ieee err es Pee ee ee eee ecm eke lee eee Se he ee hl ee 
OODIN 
oo a a a eR I I Nl A a ce Rl eine DRS De a 
“IOAIY UBIPUT 
(OSE) || Sie asa ar ean | ee as OT ‘9T $6 7°88 |IT‘08 | SFT OST ROE alee ne ey 1h | ynpy | jo vnsulueg wey | HN WV Sia een 4 (eon 
| | a 002 ‘I |28 91 $66 0°88 9°6L | O'ST Tcl | 0°61 Sco te San Ge se — e Ol UO) | anne JOA CIPO TN Seth lle 1Z96F 
> Seite: i Ses wo ly y 
rae Boop ce le le |e | eee 
Ss B a8, = = = = 5 B e. RB 
& | Bo a 2 & x Ss by & | Be soofqne 
By ee ae =. 5 = = . & 5 E S ToreUTIO;Oq ts Aqpeoo'T 10T}091[09 ‘ON 3018380 
os lez BB & > y B a ae -1xoiddy 
Ss: es ® © ~ = B og 
Zz n ia) = 8 i 2a 
B _ ae & 7 =. po 
= ° & is) iy B Set 
B b ° oo . e i} 


UAAIN NVIGNI 
penuju0d—SHIVA ‘x LSVOO LSVa ‘VdIuoTs 


329 


CATALOG OF HUMAN CRANIA—HRDLICKA 


*P[OUIUIY ¢ *pol09S02 » *IBON 1 


POSEY, issue ae ae | Se 10°91 |II°@OT |88°66 \8L‘78 | O'ST Grol RCE «lperataes Meg ts so Gee ee Oe Ba ee ee RL Te a Eee eis tn eee ce BUNIXBYT 
7) Ach JF 4 2] (aaa asap [aa “““IetoL 91°16 |96°18 |96°SL | F'ST ONT sC hte lees ent ape Po Eee Gale aa ae pele ee ae ae cS SA! <a ~--"" BUNTON TAT 
POSTE Dep Nes te ate a al a a “““I@L"ST (92°86 61°88 \6L'08 | FFI DEPLslRGcsks ale ore ae ere Me ee Pee eae eusen PP ds SiN ova taps Cae SOsBIOAV 
ORGS See ses oe SSCL Pees mae oe mas |oee LEST ee |G. GFG|— 9 OG =| ayein. Ha Pew Ee Se ora aan ae aa eee at Wee Sra, SION; 
(G2) st CAT el as oa aston Sentry! | CER) Gp {ap {an CLD) SS (21) Se | eee ets oe eee ‘iar ace ae 5 ees eet alae Sg aot SH POR RR sueumtoedg 
ae eseel aS lel eae Be Se Re ee eee Sa ee eae SaaS all eee we | OSG Tel Peale ilnscee coe: eee eh s eee ae es OD pease oe cee Oe 
taal Samal |S so aahies oo eee eo LL°SI |¥O°@OT |88°e6 |89'S8 | O'ST Aaa a Gol NE) oe ah gee = gener tana alates eat ODA sae baie os == ss sae ie 
Ree ilkeeie EE a> oe ~--=--="-l00 CT |08°L6 08°48 |6¢°¢8 | FFT SAPD OcR Ie ss te oes tee oe ee ae OD't; sh| 1. ae aeeane es 
ree a l(a a a L19°ST |96°96 69°98 |é¢'@8 | Z°FT S5Td|Os8ie i ee ee we sensi tetas ales gas se (0) trae Se ee fe OD cae. ah: oa 61 
06°SI |89°00l |98°06 \é¢°@8 | 6 FI Qcple|OSle le ca as ae oe 2 (0) Che ef Reet eta ie os geet 
LOOT |65°96 |90'98 91°68 | S'FT GGT Slke Nese tae oe Sah cece OD sanle. pester ae ee If 
ee Pes os ee ee 3 |e caMeMeS 1S) lm adaowal| GcONal 2 Sle lhi see ce tpe sa. aes sees SODE2sa5 |p ote aaeere 
LEST |91'J6 96°18 |49°18 | PST Le OSts ieee a eae fice aa Gg ODA>sal = + 2s eas thé 

SI°Sl |Sf°JOl |80°16 orig | ZF OFT | S240 | ~- 7777 8ur0eqe9 
[eyd1900 ou 10 Iq3I[S ODi rss lfa eS ae LI 
el F SESS Pr eobr Pee ee Lal eee MORE ole Sk) alee aes CS ween lt teen ODS fag sess SS eRe 
Se omemetoa ape a eee | gers oy Z9°ST_ {OL @Ol_ |26°06_ |78 "08 | 9°FT SepkGEL, Nesoce wear ges alge ean Ope Sea |Fe ss Soc ee &% 
agen] ea | Sake ie: eat [neg same a [haga SE | age tg (ONE ees Be leRaab ee OSS bend ge ee eae ag ea wee Sa OPE $5;|\Facao <2 ssa 6 
S26 35h|| SRSes | ZR ser pot tae Eee €8°SI | OOO! |9L'°88 |8L°6L | 9'FT Gaps SG°8Tote isc t ade ee eek IEE OP "FSR \Ws- co-ed e 
pegaee iar es ba ak saad ae ee al GACSE Ar ebweces | SSCP Ia | eSeS Dine leet cats 5d Sop eee-crac ale beslS Op 2572/8 22 7-5 ee 
ASS || =e | a Sey ee Wis ~"“|18°ST |89°86 |9L°98 l67°8L | FFT Oey ial COL Sle 4 sue ceageeneimses peg railaeeees Ss OD" SoF°|E>>- =. sce = ae 
SRE S tae ieee | erase ic aa | Cae eres | een Gee aa eRe Oss aiee (ata a ae PLA Sle. Wicca aa sea Co cisec|SEacee oe ODE RHE es ee 
jx DA | ease Saeed 16°ST |IT°@OI |88'98 |96°8L | 9ST GableleGuG lites tases eas Bs Ae eee) eke = OPS[20T [OG | ca TALN Sells es somos ae eee ce 


“ON [BUOISIAOIg 


qdadv Toa Tas 


area wat ai|ecoacy © Sore ee Sci pcmaete| (eects aes eee Oi? Aa Ve ae Hs LPTs | DEST = || Rams os eS = Ae Sa ee yMpy | BpNoly areqynos | WN'S'A | LIPGIZ 


VdIuo ld NYAHINOS 


ion a en “"77"| 089'T |0Z°9T | 6°90l | 9°86 | 0°84 | G°ST 2h Ml RL) ge i Dini la aie § Se 5a ees OPREle cos = Le RS TING |e ODE era boo OOPS 

Od AP 7 Bo aaa Ssr‘T |O8 ‘St. | 8°60r | 0°68 | 8:94 | 9H aa Said | page eet edi nae = “STMpy -|S =225 “TMS, IBON | JAN'S8'O [7 “9 OOTZEE 
INVIN 

SreUhQece |smameenensa| © (OLVeE (GL 9h | BOF || 9500 so s6Lei ee she Pople Pinel, here ao oan =e teaed oom “"-""0g |---- ~~“ moxUAOg IBON |-"JALN'S'A [7-77 "77>" BOBLZE 


NOLNAOG 


té 
a 
| 
° 
> 


PROCEEDINGS OF THE NATIONAL MUSEUM 


330 


067 | ¥* cg 
Whe Note GSS 
esr | Fs | 29 
ch'G | b 18 
(1) =|) |@) 


IS ater Ss Ee tet 2-045 2 |S ea ela (in| ea 
Gq ||--seee= [pesos || == se a2|| scems| pases [eae nece| ee eae eee ecm sso se ce || acSae| a asoee 
17 eT ae Sot Sa <p HN Rn Re Pee ot] cee re ae [aye S| pear Ee 
= cane eae (Eee meee mee a Ok eae ISCALES SS 5S See eS |S 5 |S Sa Get rae eI“ F Beeree: | sie eerie 
BiG) | PSS s=||=s2seq||e 2a as os sa aol[p=2mee | pases see ace eee | Sasoa | Soosoe 
° ° 
Z iS) is) () ©} 2) 2) > ty ie0] & ice) 
fo} a = Le) irl 4 a) — © ro) ry © 
a = Ss Age ae g. a a, a 2 2 
ty S = = = = = g fo 3 ° iS 
alee alee aeealan | Ce pee ape slo ke 
2. SI S 4 wa > 
poe | |e as Be eat =e coe a een fe “ae a ee = 
ins & & a ba} 2 2 a, aw o < 
o R g oO oO i —o B ® ren 5 oO 
~ - i} is) ic} oa 09 ° © rs) 
=~ ~ Qa Q [=4 =" > i=} ta Db 
ae = + a st oa © 4 
St = ler ier — 4 ay 
~ oO Lae ta] 
a la) — og or 
@© te ro bo ot . 
= oa . 
cr Jey co 
co 


“WayTUTUL ‘[e}WOIy “Uerd | 


stsAqdurAég 
48 4OSIeq ‘Mur IOMOT 


xapuy 
‘yoLp tnjoaa py saddQ 


‘TOIxeu ‘yy peolg 
‘qo1ly repoearty ieddq 


“MIxeul ‘q43Ue] 
‘qo1y ivjoeaTy sJeddq 


oer | ¥% 
0'9F | 8% 
Ler |oez 
3 oF | ¥% 
s | 3 
a n 
& | 8 
S oe 
e | § 
8 = 
ot 
F 
B 
© 
HB 
5 


Pet Grr goer | 
Cali atl eomecen 
Ore aa 
(1) A) 
48% | 498 
rr oe eon 
sy ae 
= NS ae 
2 = 
a oa 
s = 
ae aN 
oN, 9 
o|XB | o|Xé 
os of 
oR Ss 
QS did 
2 
S s 
$s at 


VeGialras pes BULUIXBYL 
SE A et aa anaes BOUL 
622 fesse SOsCIOA VY 
[il Giese ee © SON 
(G) en REST suoullv0dg 
pac aglne at = Samy eee IT8T 
Gare | eoreecae ee z Z6L1 
Bae? | ee ae ER 96LT 
EN id | eae Sie F8LT 
SRG DESEO POSE L6LI 
i eeeias | Legcee Sareea eee SSZT 
OLh |= sviseneeer sat G8LT 
ORV Lo| Sota Dee ee OI8T 
PVE ee oe O6LT 
Peta a sre = were LOBT 
(Ena | a ee ag ae GO8T 
pS, | opie peck one SO8T 
i est oade 22s. eee POST 
[E32] bene ae T8ZT 
Teles ||Podueeeioee is a £081 
Oe || Peaerete ak, | 6081 
g 
E 
B . 
2 
a 
Bo “ON S0[8]8D 
bs 
ex 
fo} 
5 
= 
= 


UAAIY SNHOL “LS 


penuyuopO—SaIVW ‘LSVOO LSVa ‘VaIuOTd 


331 


CATALOG OF HUMAN CRANIA—HRDLICKA 


1 |@ |() 


------|------1 99g 


£876 \¥L°76 | 6° 
6168 16978 | 2° 
86°86 |98'66 | 8°8 


ee |e PTL 


(8) (7) |(8) 
£876 {18°26 | 6°S 


74°76 IVL'76 | 88 


61°68 |69°78 | Le 


9°46 | 0°96 | ZF 

198 | 198 | 9'8 
08°16 |04°06 | 0% 
Somes aes GL 8 
(9) |(9) |) 


VNUAWS MON ‘ENLLISQONY “LS ‘GNVISI VITGNV 


HOVad GNOWYO 


G°8L46 SL 6S 


‘org dg ¢ 


“1BIN 1 
SOL {71°69 |20°06 Savbal toe ee BULIXBTAL 
001 |99 67 18°98 OF PRE RS = oe BULLULTAL 
GOL |48°09 {IT L8 Zt Sol les ae SOBvIOA VY 
CSTE 5a | eee jhe Ah ees eer be = S[8}OT, 
Cp 1 =|) Gag as suoumjoadg 
LOI | 0°09 {18°98 Rebbe oe ees TPOGLE 
Sone | Pee eg | a ee ~~" SG92LE 
pee Scion || a a NRL eae =| econ Ne ae | ee 8Z9CLE 
ip searcagel | Spe gmee |S eee ae as ere OF9TLE 
OOr |71'e9 \s7 98 (Oi 7 Sal hepa taas 3. LIGOLE 
: 40°06 10 1 Se | egies reese ~~~ “GPOSLe 
WY Sats | ee bee eee ee 6P9ZLE 
8°OL [99°67 |16 98 eA St icine ieee STOZLE 


Bote ec ee VULIXBYAL 

SCD | ot eee eee BUNIUT YL 

OPT: see ee sesvl9eAVy 

SAGO sree e “> S[vqoy, 

(Qyeea smeumioedg 

7 AC | 2 aa ==" GETSRAT 

rp pL aaa || Sareea ||P Seats, |e ee mmm 5147/4 


2 


155192—40 


PROCHEDINGS OF THE NATIONAL MUSEUM VoL. 87 


332 


Bese eer Oa ee. (ee 3 ee | Oe ae OY ee | OF eee eee 
ME ce al scare |< ioe wale a BBECTalDYGll eed Ue O78 | Oba ake Sse) \SPsee laansease lesson 
pie | et ae fees a| ate los one ee ce el as TOS0G= |e wees liGLeG. oil gar ul COGr a See cla ose ale ae ae 
S oe aera S668 | $°9 Sadie pe | bee tl See | Rove | ere lee. |e Regie lee cola deol eee IE 
AAT eee ean | apes | as 09'9 | FS \St‘a |is‘e6 \Is‘e6|6e | 6s | 9's | 9O'e 0°89 9°89 
~noaa-|------|9888 | 879__ | .9'9 [6767 [9h '%_ [96 [0846 [78°76 | Le jogs | 98 loge [org | 999 
eye VE Cae LB al ee ee be ee A rere rape (Cena canes Dame © 
wove|----[TEA8 | 0°2 | 19 [8887 | 8°% | 8'9 [0007 |98'46 | OF | Z% |O% | 6 joe? | ore 
"viene | Soiree (meetoset | sia Saapaell toaneanians 66°19 | L°% |Z 9 |18'88 jor'se jose | 68 | FE |er'e marten |e Seas 
Sg a ol Geena 68°68 | 9°9 6S Jlr4y 19% | 9 i7e'98 j\4e-oe GI b | T'% l|ec'e | oe 0°99 0°89 
Sig: nee 90°68 | ''9 LG |¢0'9 | 97% |89°9 [98°96 |\s9°%6| 0% | ITF lege | 8'e 9°19 O'TL 
aes (cea 66°78 | O'L 6°9 |98'67 | %% [Seo I7L'68 jog'4g | 6 | OF | ge | g'e 0°89 OTL 
ee veal ey 88°08 | 8°9 g’g G6 19 |} L6 1}SS |08'8 |IL'98 11% 10% 19'S 19 0'%9 0°0L 
eres | ewer | a ORSRABEN TG |e | Sa VS) Sees nts de aaa | tta De ee le eae 
fe hae 08°16 | 1°9 9°¢ o'er | 1% | 0S |se'e6 le7's6 | 9'e | 8° |oH'e Ioo‘e 9°79 Ot 
Set ew legis TL 68 | 8°9 49) 76°09 | L°% Go j9r'ss 92°88 | 68 | OF spe Iec'e 9°19 9°99 
wanna-|------|69-48_| 2791 | 2°9_ |86'87 | 2 | 6 |de'O8 jos"es | 6'@ | 68 lore [see | ose | Oro 
gS gL CUE 8 SS [SS le aa” > Lae | eee amc (ace la bea ee 
pees | ra 5 19°98 | 6°9 6° ORO ta | OS IE) eee (OE Zo Pee he Gisele ee 9°89 0°69 
ees |e 17°86 | 1°9 LG |69°4Y | FS 1890'S jo9-2z8 joo'9s|0% | OF | Ge | Fe 9 67 0°89 
np aa FS eas he ae |g cee eras 6 oF |S8'S | SS 19618 Isr4s | OF | 6'E lez'e | FE ieee eee 3s 
° ° 

ee ea leeeen eel tel abe fas om i es Pee |S 16 56 |e 6 > bf 

eee ere igi ets l2l|2lehere | i te 

ee eta cial ec Oe eS <> 

mm | @ & 5 I o by = = { FS) 

5 td | a> Ry 3 a Q. iS S 1 > 

B |EBS | Ss) 2] Se] & Sy wa = a w B es) 3) > 3 

so ekg a eal Speen eee Ros ee |e ee |e 5 = 

& |e |ss|] as Be = = a © fo 0a 0a i) S 

ae S| ep | 25 = eS = = it es o 

Bs ae Pl ee a ces B = = > = 7 * 

B | E!] al Be | Be z =/eila]e| & 

5 3 3 3 = = | 2 Gs = 

j Selpacsa|t oe et ' E - 


IVYUGAVNVO 
penurju0O—SHIVW ‘LSVOO LSVa ‘VCINOTA 


MOIS’ N-WOIseg 


foal 


. 


COtCONANSO 
BSBASSASSS 


1019 DT 
qm19Dy 
wer 


“ON 30[8180 


(0) *mIxeut 


“4q [eseuqnsg-noseg 
dI}VUIOSAZIG: 


"Aq Ie[OoALy-WoIseg 


333 


CATALOG OF HUMAN CRANIA——HRDLICKA 


“IBON 1 
Sr Pt a ee eS Ee LE EL. SS eee 
TOL Gee eee 98 tee 0°9 esy 197% 199 | 896 |6'96)TF SIF S68 | OE 0"9¢ 0°19 6 OL | 86 OIL | 679 8°98 PCL 4 IF aes aa BULIXBYL 
O06 | Ge | $08 | 02 Lg osyiezi}es | 676 | 96); 6'e |6e | 28 | LE 0°09 0°19 86 06 8'OL | 0°67 9°68 Pavel owes ck “BULIUl YL 
oor | 8g [sees |s0'2 |S8°9 8677 |9F'S | G'S |$9°96 196 ‘6\|0% | 0% | 8'E | 8° 0g 0°49 9°OI +6 6'OT {20°69 _ _|@¢ 48 GU |e $a3810A 
OGD tLe lh Lette | Gales iene a CES «iam Peas | al | Bene ee Pe 0°8 |$6°ST |S9°2 |SO°ST | 0°90T 0 82T Teedinilgorkato|eec lee | ee eanres | ere mena OjO2T ies ere S[ej0O.L 
(9) |) |@) |@) (Z) (r) |) |@)  |@) (7) |@) |) |@) |) () (2) (9) (€) () (1) (8) C)) Sp Pears suemmloedg 
9°01} 9°8 | $08) TL L°9 tft fer | At el at | Bie Et (onl ieee (es | |e Le 0°0¢ 0°19 FOI +6 8 OT 0°67 ORT feel (ce) 6 eee ~~~" 60FIEE 
apie earner | be cage ler sre [C5 coor pai Bee le ee || RE I eH we eee | oe ile see ie cle, Bal ee | |peaie- Soul | el eee oo [DSR Ione oe conan ~~~ “STPI8E 
3) Ga |i Sd al | =-|-*-----| prey loge 199 | 676 | 676) 68 | 6 | 4 | 28 Pi eien rd |Reert se LOLOL NOL To Looe Ouee. 8°98 RE) te 3 ae **"SIPIse 
GLb S-S hi SUES ae SO TePONGin|| PRI Ges aeor Blog! ioe 68o< |i o= GL Gowll F saars-es| DS caer R564 | eee cen erereeen $399: — as el Th ant ol a (eae ~~~" TIPIEe 
9°01 | 6 | 2°98 | OL 0°9 ; ‘97 | 9% | 9°S | $96 0-76 | I Aen EN _|$6° | 6°E 0°9S 0°19 8'Or | 86 OIL | $6? 6°98 OO Lal |Sene pee ~~ “@FIEE 
OFGP ban anle eet a | Seamed | | 2 ere |S eal| eee | ee | asa | ele | ae Bae a ea ay ea (1) | cent tae Fah ons || Sage a 7 ek peel | Pal (pee reeee meen (<i ARR 
° ° 
es ee ee Se SS ee ee ne 
aNYUNod TaN 
a eS ee nee 
ST ah |S SSS NTI ee T'9 0°89 | 8% | 89 ‘OOr \18't6 | ZF | FF |O0F | 68 0°69 Ov GIL |Z Ot |Z |fe'9¢ 8% 36 (325) i eee 77>" “BUTEXB AL 
Bets ee “10908 | T 9 es Gey |G |er i619. \e77L|9'§ | 8 | se |e 08st 0°79 9°6 o'8 ¢°6 18°97 \%9'08 TiS) e5 ee “BUTTUL AL 
Sregeitea|| Epes al ATE te) ee) 8g wuy|a%e | ee io7'68 \7798|68 jor | Se |S'E Br99 = |66'69 FOr | £6 POL |89'19 |&L°L8 Ls | |b eae he ~"saBB10AV 
pe gearel |e nallte ws 5 g"eet | T'STT |---| 2°69 |So"2ZF1|" | ISL “6 | 6°26 ISZ FS | £08 O°99I‘I| “Ssh ‘T| 6 06F ie (OFZ. |$9L8TOs | Stace | Fee ceen 1 ONCOS | eeeedare eee eieay 
a aes (08) | (02) (02) (86) (8) |(8z) | (78) (S@) |(¥%) |(%) |(F) | (ee) (8) (7@) (LF) (92) (12) (08) (91) (PE) Ol Se sueutoedg 
= re See (erates (ED oe Ee eee ge | ope || pier | se | ee Jamra Fela ||| oC a ta pee gcd (0) ue) (an Mai ee (imei) ORRae eal ong) (Coo cnat, Se oF 
pudersom| jena 30 18 6°9 83'S 0°89 |9% |0°S \67 08 6708 | I Zaft ¥_ |e €'€ 9°69 0°49 € iH 46 POL (S069 8°18 8 FT FESR 0 
SAT | tee oh | RS ao se kis) ee Seal oc | | eee ea | eae Ia | cap gal | pees | aes | aeane (ee = [vere 2 OChO eaecue a |S al I ee ee ie ae Poa) Ge | as mee (45'774 
Sra ite iepeey eu ersaiaas leben ca CE Me WGeales ag th 68_ _|96 98 | 68 | OF | 98 \SP'e PSUS leas eae ONO Le a|RSLS, pS SS oe eee ALEVE ine se OME AMG 
Perce >? Pe SI See ae lb at | hl ae ee a teas | | ae (i 2) Fees) Webcmebaca Amedeo) Win) emerge 141 
ern sa SE |S eae  e rect egk  eiteerel[vamtts| (aia | ste] stor | pommel) | ated! elena maemo 1] oe Qt bcnanim | aside eeersieiey Reins ese-cie twee 2 
Sec | Sgaeey | pee ma SEI AN dr Go otk | CER doe (ge el Ga Peed[oce eq hes tea ion cere pees! GIL 6 OI 6 POE AEST AR | a I ena eat: 
Spats |e pepe ee es | aa ta P| Pea erate aceon Pee Dee eee |e Feel | eet | Bese Selle al assis | ached | esac cs | come | Na oll wade a ee ree eae agi HW SE pe Re eS AS 
ie | ete Gare See ml Sete ize | Sa aya) (aiesnies| (icra [Serena S| ss aes | aaa | hoes eee | eel pee OOF lbe tar Siete a aoe Siesta td pamnae an CE AS 
Sra ee "194 °98 | 8°9 cy we LEP eh Ga EI ee | en oi S96) |e mma Wleeb |e eae None 9°99 9°99 FOr | $6 LOU |s8'09 e748 T'St1)" 209228 
a eae ee 79°18 | ¢'9 GEG) SORTeION Vis WOEG: anes Se ae | deca) Se as ee | ae a alee ees PONOle Tes e =a ae “19869 {18 88__ a 2 nee ~~" P82 
RRS |e | eRe eae iter SAGES Ne el ihe IIE Cif eon on ya tae |i bees dee eee 0°87 0°GL 001 48 Oni |Teneen 5 eee a|cae ae | Pees oe ve Se OOFLZE 
Se Sa 7618 |%2L1 | 6S ISe'77|G°s [99'S [87°06 |69°06 | tb [StF | BE [SBE O°L9 9 °GL OI +6 b Ol |00°09 Teer nes| (hc el eae 1004455 
Soe cae _|89 88 19 (eh PCH cl els eral BLP es ove (Ee eae (fe Beal Resees ie 2 0°99 9°89 LOT |.9°6 LOT |@6 19 89°98 _ ae) Gl pmmenenae 4214745 
2 gis eae (Res (eae See eeare | ets ll eee ee Fa |e ee ea 5e || ee eae limeea el te yee Oo |e er | ngs el LCs | omnes ial ete 2 Pais aereraltes ong Foe al ER ele ee One G 
Fig 51 | aera aes eee || Pap es a | Sy si [cme ae alg eee | eee eae eae | eal eure ks | | Sage SolROMU hae: eaten ee | ee rene Sol hec cae’ 1a Be LL ie eae eee 929LLE 
ae |e 4L°06 | $°9 69 {él UTalpGuGe2 | |RenGes lew oaceed MRL |e eal GN || ee eee 9°69 9°L9 Z 01 +6 801 76°99 1¢ 06 (3h 16d Women ommstsy 10-15 
SSS ae ie a | OS ay | Seis fey || Seaman s || A aba || ire ees Talssoas Tei || SER |e, ey eee Tg || pais Sia 2 hee DRONES Rese | bee || tact 2a Bsa PS aT ge eer 
5S a Gena |e ee eee SS SSS aE NP a || SE alone |9 ae = ORT hc cae carl Binoy [Sa pee | 0°39 0°&L FOr | 88 976 89°19 pact fests): | emer mes 64774 
EEN eae rae aleenas | eee BIL? S| og 61'9L \@7 7L | SF | SF | Se | o's g°S9 9°69 6‘OT | 96 LOL |06 "1S 18°88 POET |b oes aaa asaOOLES 
Panta | hreeience| Kaeaearaeeoe] REeapaer ieee Gi (Ciaran Vena tel Lite pend Orr maria. OFC re |e ee |e ee oes lets SSS QhOteaees a 5 laa a lcepaceeeis (aerial te | ge PI 


epeclipecmclinest rehire ge dla. pl ea 75] Saas eee =a [ee oa eee aloes ee 4 ae pe | ae Sy eae eo [Pesos SIIOCOL eliiane sale aes cect Saleen eon os SRO LE LEB 


PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 87 


334 


ORCA ES a Cres SO ahs eemeate a enna |i etn | Stniaas eo aeoe (pana m so ene eo enna enone Serene 
re cP | &'s8 | 9'9 ¢g’¢ roy |9% | oo | £68 | 6:98 | ee | oF Ge | She | 0O'8¢ STL |Sh'OL | 0°6 
See 2 §'°68 | 9°9 Q'g 0°09 | Fz Bap sires SSeS Ses ese GeOtTs | emacs mean oa 802g) OTL 9 OL 46 


889EhS 
TS#826 
8EE8ZE 


8LLZ6G 
PS LEGG 


6°89 |GL'% | 'g 86°S6 SIF Gergen areas lames abod Framing anaes ese cear (erases ca | pee score eran |eearannonoee L18Z-02 
uDayy uDayy unary de 
ileal (tated betaine! te ten 8°69 sgt | Fo | 9°88 | o08 | oF Teteiecus ¢¢ ePreae aBh Lee corenae OT £6 BTS I Mt meee Ie Stee aac Gi | oe ena TE9GFS 
° ° 
Pees so ead as ee ie |e ee ye] me fw ih Sess pate 
5 RACES ee ee lee Hee | se Wise Sloe | S| Se a 8 B | & | & S. gs] & 
B rs] S| &8e | so 8 2 2 = = oe as Ee = eS 5 5 5 S & 8 8 
i nm” oI g Le Bb" fe = o ~ ~~ i if { f = = 5 5 5 ee oe 8 t 
0g NY Ny = 
6 Poe Masi SR ISEE foe [og |) 2 S 1} 2lolwl wal S 5 red ae aed i = Bie (Sela 
Slee ee |) Se Se SE ice lee aig ne aa ode 5 ‘S 2 | SF | 2g lolXE|olX3] Fy | ‘on z07e72p 
ct ;  S 
& |e.) se] #8 | gS 5 [psoas elie ee fe we ie 3 & S. 88 | Igs| 28 
Be] 3 | ea | Be 8 Ss Sr Uc iepeg| tee | Se = Fa BUS |) es 
Ea ete By | 5 SSS er ee lek = 
=e iy RS |p cleus |p ers & = = Sy 5 =I, rg il 2 g 
fay (eon bee eae 3 ey Sta | * |] & ie ial S S| 8 
YE Ne a et a ie F alee * ees 


UAAIM NVIGNI 
Ppenuywoo—SHIVIN -LSVOO LSVa ‘VaIuOTa 


330 


v 


CATALOG OF HUMAN CRANIA—HRDLICKA 


“IKON 1 

Trrrocforcca ieee | te | eo [8489 | 6% | 99 [or '96 esclos lea toe [ace ove | ere | eat |e | sor |sote yee | oor [--------—- CUIIXB IW 
seg aia soos | 29 |ae |srog|2% lces |ovse | ows |se lose | oe | ve |oee |ovo |2 | 88 | oor ecz9 |ro'98 | aot 777-77 ~~ BUnTOT TAL 
See cog 14°98 |98'9 | 6°9 |go'l9|8'% |sr'o |sg'i6 |el'es| 6:2 | OF | 9 | 9 [L967 | 9°89 | SOL | 06 | FOL |ar'so [6:98 \9o"bI |-~-~7--- se8vi0a Y 
ramaeES et ye | ote |< koa (i) pee ee ae LIL |96"IT |S2"Or |S9"Or | OverT | 9°908 | OFS | OB | TTB Pm PON ae ~~ "S[BIOJ, 
eee alae Gy NG) |G)? 1@)> |) ley |@). 16) 1G) QS @y Se) I) (s) (3) |@ |@  |@) @) ies | amc esd ait 
lea Es Sa eae tees ne oS ae Spelled sori | ke a| eee Ol eee cee ee |e ene pas aay cat fea (etnies hxc Deen [Cocoa ase we as "778 
Se "gl | ea leper ea a laa ai (Cee oe ie pa sn Seopa Se | sees ook | Seeemrteee | am tibcss| acc |e ceed |g a | eae eee ee 
ee |e St Seal eee pa felsic La Fama oe esc fog cae a Ca | a (monet fer foe 2 bas es mae (7 occas decay ona emer ote «So 
<2 1195 SS aie Se lr eae ae el | oar ce San fas | Sas Foe em (eg Sine se ese | eae a | sa tain pak 9 petra Wie Sal (Te oar sai! 
2 S| 3 Sale ae aI ea | ear | ge ee | J a ne Sage Ua eas [anaes 7A ona em ae Uae pac ea i tags OL teeta oa ot “81 
See bee. seo | 12 | 29 jegcig ess | o's |te-te [ieee | se jose | ove lose | 099 | o-os | 970 | 26 | e-Or joueo tess | 8°E jo TF 
Be STARS CUT I A RE LE Fa ae I i ed Ce fe Pm 2 ee ee ae 8 eee ee 
Sele ls Bele eo el ee eee neg lag ca| ae [epersal bo see alae ee [ak Ore | ce |e | atone a CPU econ wa ceeetioD 
Loa ae ea 1 Ee EU a) a 0 LB fae Re Cee ep Seca AI 
Ss aeRO ho | Ba |e ol on ea meee eee ee gee ae 

~-==-1--=-=-149"96 | £9 «| 9 A O9 | L's [seg | 098 | O's | 0% |OF | Fe | FE | 9°8s | O'F9 

° ° 
“ON [BUOISIAOIG 
qavIoaTiaa 
<3 [pas sl eae ara aes See |e aul ae ae || ee | aOR Sg gg eee a ee Rasta soe eae | ead ee deste eas serorsen= SLOG 


Senn ee a ees a) 


669 T°L8 O%L | 0 R8Aa 
=="! £8 1(6 08) | (8 °9) 


6 
‘OL 1 | 6°09 Cis SON Fla OO LeeE 


19 Ht 
1d as 


9° 0°09 GPL |\S9°0T | 06 
a 0°29 0°22 9°OT |9&°6 


INVIN 


£6 |98 | 616) 89 29 $97 |9% | ro | 106 ack Re aGles || tees =n aaea 0°*9 €or | £6 OSCE peaae $68 OFF. | pane eer merousace 


NOLNAOF 


PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 87 


336 


SS en Se ee a ad 


0°2 | yo | eee sae | OP ‘T [ “ST | 0001 | 8°68 | 9°18 | o FI | $°F1 | 8°LT | ae ee | aD ws dMpV | seca o[[TAsourey) }-wws'n | Gabe ~ E89Z76 
——————EE—_———————eEE ees ess Ee Ee ee ee eee 
a TIIASHNIVO 
SS SoS LSS es 
EO Ms | pecace| | pee eern as eee 671 | 146 6:48 | 718 | 9'eT 4 cal hay aoe | eae ere eens bo tergeligT eee OD Ras Bjooyyouedy Jeon |--- ~~ OD Ries oat. eae 8812 
* (SUOISUOUI 
-IP SUIJOeye YOU) 

Soy ce ain eel are fei gr oct | 6°86 78 | 6°18 | 8'SI LY | 180 [e}UOIZ = BIBPOYT | --~ ympy |--Avg smoipuy 4g |-d “9 °N VW [77777700 F616 
ee ed eee eee 
VIOOIHOVIVdVY—AVE SMAUCNY “LS 
a a ee a a a eee 
ORL earcers| Piece rst go ‘T 6L°ST |79°90I |86°I6 |96°8L | 8°FT Tara 2) & aR) ee Sie ae aR mae AN Cs SE Sia a ie oe Rare reg Pare mca a SOSBIOAY 
(SCC Gal react iit eee OIL ‘e Us eat 5 eal pe | eee pea 9 6% 8°LS | StL Pa a eee aa OR OC ORT Baty a) BE ig EN «og RT OR S[8q0,L, 
(059) FN 0 esi asec eae () (7) (@) (2) %) (@) CP) was Ean nes ace clee oc Re nies ai ae ua a tana eee reas suoumloeds 

“SUI00}48B [e} 
phen eel ar F eacaia leene e CCRC lees | emcees | emmeeeal | emmenata (Sut 1) eal (Onch) cust) sJO(00 0s Do00NOUOl dial sceaiesO Dana | ieiananessneen O Daaeas|peaecODpaaas iiegy aera ee OLOCHS 
*3u100})8y 
(6'8) |(O°ST)|o¥e10poyT ous ‘Tt —_fog'st_|(4"96) | (9'%6) |(9"76) (81) |(e"st)|(2°91) | reqdto00- eyesepoyy |------ ODES |Proseace ee Ope eles () Sopace | epee ZEITHS 
WPA 3| [Ro etc | okie et (iy ae er eae ear gene Noe tn Cu GGeu |e pe ie, SSPE VELL slices errr, 7 Gia en eee OD a (Sees “peer OD pare ODES NI Naren ne oe wg TL9ZKS 
a lla ek || eee (Say es eae ec (ees ence C218) lem oe SSG SSE HAMS AeS ioe N al | am FR ODH 15 mya =eee ape) ODreniad|e ra 280 Pree a] [aay reso SOR DGNS 
“BUTUeI}ey [eI 
Tes Ai eOredies coe I OORT |EORGOLR a |nOsTOha |) 1 Se Leple | Petal 2 cL -dyo00 [e10q8] YYSIIS |-~~ ~~~ OD aes | pidag oie ae eS aa amas OD Rea Sat oreee co TE9ZbS 
Linkiog| ea ere 019 T LST | 880l | 86 | 46h | 6 FT AGE Te | O08 De | Pa een eat ee a bp ae vWOpy | Avg ejoowsuag |--W'N’S*0 [7-777 G99CH 
> Pao fo) 2 Q w o 9 
Ey 5 ne 3 = = | 8 & | = | BBS 
8, |. 8 feel ele e ie | Bee 
fare |) fark = 2. ’ a = | ee 
ts 2.0 red & x Ss iss] 3) BBe 4oafqns 
a oa. BOM Laps Ss _ =: 3 5 a | Set jo o2e ‘4 
By Be ‘W409, ae = S S = * A FI 8 as UOryeuIOjod. yur £4 V00'T 014991109 ON 30[838D 
= | Ae BB ei = Ne B = ao -1xoiddy 
SNS 8 ® S 2 B oS 
2A ics ie 3 ~ Be elt oe ®9 
& rs Ole S 8 = Ss. pot 
SS a. § = B oe 
5 B 9° + £S 


AVd VIOOVSNad 
SHIVI -LSVOO LSHM ‘VCINOTH 


337 


CATALOG OF HUMAN CRANIA—HRDLICKA 


‘IBON 1 
= psu | ee a eae peruey Saeee 08°91 |f8 “IOI ‘ee: 08. H08e TOT ROD Olives | Seater cs od tS RIPE RDC CTT SE TRE ENS, Pe aod eee 
narars Seer lee ee ees hn |e ek ee. eae NO OL. Eee Mpa peo ee eet tear UP es org oe en oe ae eee oe a 
Soe eS aaa aaa ae S=T1R8 "OE ~ 198528 “10889-18808 1-0 FE | 2°8E | OSE [Rte tee eae ee ip ie oe he ee eee Boe ees sesB10A,V 
com. Baie 2 ee ae cara GcEO) sige ae = ka. = mere €°8¢ SrCON OM Lehe Wit cae sce pea tr aegis aay Mas RRA anes es aa ME Sen aE aE AT S[ejOL 
One “1(1) Oa (a fae ee Ce ea) (Ck earners aes Sans apewace Bas Mages g 1 suoutoads 
aps i 0g9‘T |Og‘9T 17 66 S198 |I7 98 | 9°FT See Ee Rie eo ee ees Ae Mc ek OC aN ea Baek ae ae OD re na| Pocee O Dig ack cae eee L98Z-T 
Cele leseeel leo see 18°SL |S "IOI \e6°6 |99°78 TST Gey Ee On Alsen en -8 8 ne ene ORs aee |b. Aa Se! aera mes ODAs re. |Pec ae oe ae Ig8z-T 
a ay Se Saas ees a 5 Cae De eel ooena 35 a eee (SOMES. | meee lle Debieell: Been bso, yinndasire sp ot ORE Sen Le heer OD) «0 [> aki eel lle eaten eae U Nn ene 
eee eee oboe ck ee i. Sk ee FENOSe eae | OPSTIEs | ie 8 eee eee cj apsiergpaess || Sa ODE ase |e, Leste () eacten Spee ODE “aller, ete ne Z982-1 
TT ee aoe Silbal netic [tba ae ISO SE 89 COT e85as [26rkk. | c2ovk Onnic PGs Slee ier eee eee ans | eC ESE | Ps nee oa OD sha alin = LO Dna raee | ia rae ear CRG 
REIN TRIE a lt ae ol OF'ST [68°46 |40°98 |97'8L | 6ST GAYS P Tw Glee Wrote es a) GOD eee to ogni OD cache re a0 Dmatam |lpenae se ae Sa OBGeT 
"papas i| a este wes lia (8 a ee ah See let as OOLE Waa axe AS ak 52) oa (i ees Sea ne ra |e “““qnpy |ToAry soqooooe[qyiM | AN V | Soe 098-1 
UHATY AHHOOOOVTH LIM 
De | eee | ere ee Sint mame Uanule ipongOs. sNOmOnalescoen ieOerD GI FiLS > CRAIG = > ae ere mae weet (Ie WUD VElEp es eb 7 Veo | FCN is 3 TeOeaE 
VIVOO 
Paste le case iveers cece ONOCPabsl25 00 sina sOr sInviO. aun ee a|erar gOS OR Che) a | aaa aie orate Se are ies RUD ners Serie ee, pees ee oye oe BULIXBIAL 
Saves |PAGE |ioar oe “| 009% ‘T |29 “FT 06 O98 4:94 | 9ST Lek isi CO | CR A et Chien air MiG va. a Sees Amar) i aa Gye ie a gE ae “BULIUIL 
PL TeSte penne seen ONGly Dake Gh 0x86) Sores Olroe |) Osrk 17 AS 94s | eee eae ee aa Bean ant Seer ena tPeEaSe ples 6h a be ~“sesvl0A Vy 
OGee0GsQo.|p-2s. OROVENGA SCHOO Gl raeenn allite eee se eee LYST GEOL OLEGLG all irene et eo co oe er get A ey hee bet a ee a a “77 ""$[830,.L, 
CUD) a (Ce ear aa tes (@) (TT) 99) (II) 7) (IT) (CD ES | (C60) ae eee, gen ne aig tgicne pace Sie baa at at mae cel Passi we Oe ge ere ~-~suemmoedg 
SuIUe}4ep [841d 1090 
GrOis Perens sole O6P- Tse an |Sssceo > per eee (STOR) |pem ena « (8°ST)|(P LT) | [8301 peounouoIg |-~~~~ SOD ssi rare a atpeii oS OD esac sr NESS Malian ca sine Rem boGNe 
GhOPt pasta toe tt OST | 8°96 9°88 L798 | 8 &t VaPLleScOl: «levers ee eed > ah a ieee Oe | starr ear None OD aareaa i GSN slgena teams 9616 
“SUIN0}4eE [24 
PesiniearekelRss os “| 09% als €L°St_ | 0°76 198 448 | 21 T°ST | 6°LT -1d1000 [e107 8] AUST em |e ODEN linia toda aed 2) asa i leaps ODS Sati oe 
aden tena ale le ile ee ae [Poon ee Blea ea S| seme Sie eNO STS. (Poster Peas || 43) peal aca ea te eee cea eh SOs pe oer eae ODS = sae INGNES 0: 
04s al Se 5 ened eylcs aes 249°ST | 8°46 6°88 6°88 | PPL ScPIeleScigenhe nce ke ts ae ta Si OD orale teense i!) 9 aa atte OD ares Sains 
“SUIN0}}ep [eT 
SAG pth Ca Sains [ements Siecise ae ROL 0°48 6°68 | FFL O'ST | I '8T -d1000 [ej Woy TERI (S) les ans [bata eee ob a lanl See ODS a5 ie ano 
Sr henlemeens | Ree |p ae ee 19°F1 | 0001 | 7°06 ¥'@8 | 9°8T OR GT IEGEO Dns ram era ee oe ee apes! |) chee | enmeepettmnpane | Vopeapal het pps) Oe al [egos a 
SE 2H ea | Se eae | ees 77. |OR:SE | 6.26 LEE SPIE A SAL VOL | L221 
BOE Lip | at alee “101 "ST =| 6°26 498 964 | LSI OMT | OAT 
aS |t Ene egies imi 3 Ga | FD 0) Sal al mee sae? al ll SCI ORAS Roo ee ene ea Cee ODE alr an ee Dee a te 
CJS al | ia ea ae a S8°St | O00 | 9°48 8 LL | OFT (OAM 0 ate3) Oa | Tees Sen Sree tae al | cman ae erie eee eee ODE ire op--~ 
Oo Aa tents perenne |leaee ean COE STe ON RG 6°98 @hkh | OFL GPL | PST PEG EG OTe oe eae casts OD go Ears Shia ODE tare d‘S'N‘'V 
v8 De son LB aie alGe ne) 09 L494 | OL EAM A GVA Sa | lined ch ites RES si | aa SID Wee Saxe shoy Jepep |- “IW N'S'0 


SAUM UVAHO 


PROCEEDINGS OF THE NATIONAL MUSEUM VoL, 87 


338 


© eth (bare ws (ane nie FA) Oa YJ Dl a ) 9 I ea Sp iaaineng awe s ga cpr cabomeg ated has wet ae oe ae -- BULIXeI, 
LOA eae i la a eas eat a ON Se AR Sn a Me ea tem ee AEs <a alah ta dea pad Meads Ss elma BUTT 
Pee ee awnt Peeaicrreommenionn Cin. IGT oe Ave | TAL tO CE Wore en ee Ur EI sete oat pea No an Sans setae dar segvleAy 
dA iach) lahaaialalacl iat ae Eg Ne ag be cal age |S a Tg a ca aa a ca: el hole aioe Ta ec Tease aren s[e}O.L 
wae ella ay eae “Hier fen fier) toa) eer) @2). 0) Sse Sa ‘ga pieemoiaming” rm mig oe gs meena suoumtoodg 
ag hel ag ig Po E19 fhe | Rages Saal Wal Ey | am ae ane a7 an ‘le aha is = ape i aa 9 ial eke ae ale 1 
ae Ns Te ANOS A OR Beet sit ete ene see yee pnd | rmer rn nena a gpr ras) sr enn ecw RekEnacene Sem PPSST 
TH ee RE a ec Beep mel a 10 ef aaah ec | ite «a! ladles» | camel eta’ incite alge el eh I8#ST 
wb gy i ae (alas ikea iia Bae eG 2 7 a eae eee ie we i ae ia nate! "dates Bae 215 oll apie nee! 86691 
area (ae Skene Cee ee arse i Bign s\n “WUT ET: cates BERG 57 limi "|" alel Wea ncaaget eP Op 22" |°- Aa O05 en eras eres RgR9T 
SU ASE VP AO a. VOWEL We oe ee 1 ae ge ge ee i ae Opiate, | sre erento gCRCT 

"Buyueyyep (v4 
AS (aie lees ORE at cee “----lep or | 6°96 | L'98 | 9's8 | OFT | 291] 9'L1 | -Fdyoo0;equ0s4q Ng |---~~-“op---|~-----7-7-=--7- (mad hag Fs ke geeks geger 
SS Sal aaa aad lla lel Waa 7 i ata Paani ak tie ae ee * tartan! Beg | Sesser: Ope aP ay are Opn se7 crac arenes 196ST 


Seman lane ile nt lnc eh OE O'B88 9°¢8 | 9°18 | 8°EI 0ST | VST 
6°S6 8°98 | 118 | 6°€r 9 FI | 081 
6°16 8°98 | 7°08 | FFI 8°F1 | FST 
9°86 8°48 | GOR | TF € FL | 8°Z1 
6°16 9°98 | @ 08 | & tI 9 FL | 6°81 


els Bee once ene seat.) ison cola TAOSOS eo BORE SSL 
*2u10e4 
fea 0:96 | soe loos | ot |ew|osr | eu IeyU0s quaIg |-~7~7~ 
ee |= “epi! iP TREE merece ouisidal ee 9 eee RL on Nee As Wee | CON an 9 eee 
7 Sa eae | ees fret |[Roncce So /OL 6°96 9°78 | 6°6L | OFT L‘tL | FST Cis eee ies os th 
ents 6 Ol oe “"""106 ‘ST L001 1°68 1°6L Ltt 9°PT | VST mies oS op 
‘Surueyyey 12) 
4 sal ee ae oes a ae pas £h ‘ST 9°86 L958 Atos NW OLPD Zbl | 1 '8T -}d}000 1eqmogy FUSS | - 
Mas S| ie mes |e bce al Hk a oral [sem eae 1 ) a (ea PEGT RB AG Tn df he 27 ve es ee co 
fi be a (orl ) Kd od 7) o 
bZ| @ re | zg ae es See B | EEE 
ge om Ee. g 3 tt = 5 os BE: vofans 
ae lies 100M a & Ps =. Sy 4 =z PB a oe 
By | BP | sao, 2 e 8 $ . Fe 5 Eos WOLyeUAIOJOCT ute Ayye00y 001109199 “ON 018120 
he aw BB & = ~ 8 Pa aeN sacle Sp -1xoiddy 
Sais ae ee » |e | ge 
a ge * e £. & | Be 
o ° & o B ~ 2. 
=| bp ° + [a 


SONIUdS NOdUVL 
penurjuoo—SaIVW ‘LSVOO LSAM ‘VGINOTA 


339 


CATALOG OF HUMAN CRANIA—HRDLICKA 


ye the WEN OL Sh altipkae Ieee ASS] Ne I es OD elena Os ilo copra es Rama RO RIT 
Sharam ws L181 at Nit) eel | ieee ncaa See Raa |) 2 apie pkaracmta a!) Mietany Icieres Vu iayatiral aaa rs TGS 
pee raaagg [Si i oe aces pt ieas ool e tees OST iret ic renee \) ae Waa ') eee (Dee ae sc ot ePeoss 
nae ell ORD [ne ee Wie ee ee eee: | na SUR eae eee ODE meu OD sorta | ome toe 63E09E 
ate SOERePL A Gieler Ye ce eas nee Sere ere:. * ac: oot OD ell pene oO Ei reae ra | ne cea ween HDF 
‘ae. SaAGRO To aca ats ocr, es sales Mince eas UM Gl ies hott ae seed O Dare rand aed OD penne aa ule See aE De 
ett et OEP Ey Ook bes "Co ves mar ye a ow] em ane | Oe eo ces ee Se nO Darel eee ee are ee 
Tv RAR Cee ue ts se TEN ars oe ee LL! Eo Piste Sar See ui] Seta leer * aay teasers Téeose 
Se Rae Goel Wake, ij; Malwa ok ks aoe OG 1. ig UD on] CaO LGA 1 eee OMS 
aa! PRE Lal raeakee ih. fk ye ee ee 1a ener tS a Li) gaia (GNSS) aera, (Rear GZEOSE 
ie Se 5 2 Se Fak ial) Ne aa Ieee eis eerie eeeryen ieaat«! (| eine gammarcimarense*)) aie | tamer!) Gea. al lane aaco me So tS 
cee SEP A Mees |. pOCOU DOIG Aes ae OOM ec car noo Ome colores OD oe ener ae oe UE 
o ST CAR TORE eer on oe Wns eas, were il nee a US| ones Wea eee ODO, ale aea ) a a) Maen ca. TIg0¢e 
OFT Pep la| Gealea | ates eS Sane aL A Ta ne SCRE Ts la ee ores ose sb) Os ey | dente A.) eae [peat rate Scere 
88 PaO bial watch ceil regret haga ed Gace 7 | aap eas Shee | 0 Yea I= eZ OR iairad ie canara O@eoes 
aay ahaied Oh Ha ea eae aate o| cpm |’) iaatnpemay tyme: | nag fac CU) wil la eS a has 
8 °8T RL TOOL lo eeks ad aeriatorr kaw ihaeke | Rie samce GY |e teeta eee OD igre = |e pores OD Gite "lies ot ee 218098 
68 vOE=|- Daal - lFo as deagee aeenme ere oaelhaemcrmas 2 (1) Baim St Spe eT 2) ees eer Qe ani |eaeo een was thd sceoge 
me a! UH) ANC) a a Rn ae pees ages [eaters GOo cies eS 1) a ene 2 ag eis es posose 
0'FI PERE TE OGD) ll eee a reas Mareen Sol Nee eee OD! = pana ae .) | aes ers! OD oon ead oe 862088 
ere se SaIRGNPES| POR ie tne aa, 8 Sepa s aly feean cakOM [puma pa LOCATOR OT RE |e CUAL CONC te | eee tiene sae eae 


UOdUVH ALAAVS 


> 3 Sah eal eae eae 26°ST | £°00F | 768 | 6°62 | 8 FT Jag SS ee ae ae eee tai dame HERO ae JATY OOPUVW | IW N'S'O PO PSITHS 


UGAIY ALOTONV 


OER Bitbioecwecncsen| €8'ot | osor | Fe | FS | OFT a de a) a eee ae eed ere pners Pe Re OE tO TEEN i ace eR CRS icp beter eer RI 
eR 2) Se ae Maar O9FT | 9°96 Soe LES | UST RGR OEAL aa ee ae een ee ee nl ee etn 1s) Bene ee) ag Ceedie si ee BUITUTTAL 
rem honin> 2s ce. cess por es an oso 82ST [9866 60°88 |te1s | OFT CSRS Ae > | eae Ses eerie pos Me gta ay Beee SUN te MLE One Eee eee Lee eee Se5UIOA VW 
BOL} 00 Gai | eee [ea SE Cisse paca SSCP BaP es CROPLC URES sGeeel, cloak saa) eee 8 See ret Vang ee cr ee tre Sn SREY Wt eee ee S[8}OL 
CORE S)ese|rcness es es (ot) =| (07) (or) =} (0F) | (OT) (OT) | (OT) 

82 £00r | $06 | Fk | OFT PPT | 2°21 

tL 1°26 é Bi! YTS | 9st OFT | 21 

82 46 0° 608 | OFT PFT | 8-21 

4 OOO! | $68 | £08 | Z FI FT | 9°2T 

9°L 9°96 $-e8 | 9°08 | I'ST 2°81 | 0°21 

9°2 $66 8°48 | 8 '6L | OFT TI | 8°21 

T'8 sor | Fe | 162 | 6 FL PFT | SST 

9°9 FOr | 9°68 | red | & FT OFT | 2°21 

82 =i 9°86 P28 | 1'6L | 88 OFRE-| okt [Paeetee ee te see eee red Poet eee OR eel cen UM (ea reeaernnes ~~L083 
9°8 aces aalton tae “18h ST | OOO! | 8°98 | Foe | 6ST (ARS OL 2) Oa a ea ota eerie [ota Fe! acre AT[BO0] Deeg 


- ——wwv$99—— 9 CO x S«OC«é—«éDWUOUQO0 0 II I I 
ANV'ISI DOH 


PROCEEDINGS OF THE NATIONAL MUSEUM 


340 


TERS | aereelegto toe tee 009 ‘T 
aa | isaac hagas Sa rae 00F ‘T 
Soy ri PaseealParernes se L166 ‘T 
CLOT aes cea IE Poke Raer eS ole 

(BY (DefPe= Foe (8) 

Sess aC agaes|S< pe os ee 009 ‘T 
A eee een bee oee 
Tet! | Sea aif ese has 00F ‘T 

CIE 2 6 Gl trae eee ore GLE ‘T 


oge ‘I 


‘Aqroedeg 


Ur 


(porn 8,84QUPIH) 


rele seen. em Oe a hOsbe: ll Dit. IRL Bea 3 atoacc ot hos any hc Pe eee eh aeh Grader. Byes tenn meen Oy weyee te vUNIXB AL 
Teo PT eS lay gel ce 1 ae eae od eee cacy eae eG, Gah reC BUITOT AL 
1S ARR / R00 ai TEA Oi dO ae af 1S fe ae ec ere ae so3vJeAy 
Bauer (renee ai tea gr hepeent | sana jeseeseo sees secs ary ares poeta ee aaron tempos so trr eae eeres S[&40,1, 
(F) (7) (7) (2) () (C2) ees (02) 4 te cease ea i ea aa oe ee Rector eee a ae ie stourloedg 
“301004 
wt |e |ste |o9s jor | vot | e2t | -3eu Tendo yysitg |--~--~-opz=-)-----27727 2 ccopes 22] (Teper ees eae 6R0EK2 
OF 9T 6°96 £48 | 6°68 | O'ST 9ST | 9°81 ete sy tee eas Se | omar OD 557) esas ia etns re Daren een OD terre | so cers eee O69EFS 
OT 5 a (Retire jéps Alal Witle/4 Nn bea Dias Bete eee ee | eae ODS sr rescence OD = mall beats ODi can eee sae YA9EhS 
exor | ote |ete | sis |or | 81 | est aoe op ODS Sag | scare Opa ee 1698 
eee O'sT | 9°8T | -28B TeadyO00 WSIS |-~~----Op7==| 77777770777 opr 7777] 77 pra 7777777777796 988% 
i) Aa i ges RAY In| pies el teas se erase a SMa One SO Mae ane CRP a OD enim eae OD pain |e te naa S69EFE 
00 “ST 4 S01 06 PehGeiOevk CoO TA AGRE DES lGe- ee ee pee mae aa |S yUpV JopeMICITO TANS? | 52s 8898FS 
ce Be fc a a SS a ee eee eee ee 
UALVMUVATO 
PiSialkO ele: ae OT‘9T | O'LOr | 9°96 | 9°98 | @'ST (alth ORG) Caley be eee) ae mE adie Per 7 Matai a RIND ee iti Ceasers a ate eee pa BUNIXB YL 
OLS RORG Ia eae meme ener 80°Si | 8°86 9°38 | £&L | 8°ST ORE TAO LOL | reiaaee tars beens toed CoP ee gs Core. GO ees Meena ee a meer ae ei eaee BUllOlyL 
8°L Ores aoe 69ST 196 86 84°48 106 08 amas GER TRONS alate se one eee Pan FA a ey bees DORs ae a ONY Hie eee alec soseloA 
OES TE Sa8O0 ie es cms BRULEE eee perenne a 6 ‘9ST I '68] 8066 | Sia oe Ce ec ee Be ope IR - aoe Care dn 7] S98 Sea CRC s[e10,.L, 
CLD 0) oe (iq) |UD (7) |} (ée) | 1) (ZC) (CG) eee | areca ae poe ae aay Ben ng Oe eer ne a fp ee suemoedg 
Olean OECD | ieeneatiee ae LIST | 9 SOI | 9°96 | 9°98 | LPI Gobve| Gs0n este ae euou Jo 44SII9 Pk SUG |i SSO Be ad |Crmer ar OD ane liter ret Oe Z8Z0SE 
18 aras CS heel eerie OER Pe LT alleen ea ee en Safe oO) |pabenen eee Optses- |S eo (0) Os es oe ae ie PEEOSE 
oe eee 9°FT | SLT Sy We See Boe d al ee od ODA wee ete ODT eel iee ODS Eso are ORS 
Yi 1a nls ae GBs | 82 Lec =) | he meer es ee ea 7 ce ace ein oe GLIA va cee eek OD aiey [pond ODT 25a] is eae neh RCP ONS 
Lik tal ig Cae LUT ES AL RE ee ae ie ne teen Ut faa OE see | Shee tn peta glee oe te eee ena 
8 GRETA lias teense = OT ‘9T 4°96 9°48 9°68 L ‘$1 CoGTasPeRL - yl eee a |e ¢9 Ioqiey Ajoyeg WANS’. aoe 92Z0SE 
> a keg Q & is) i) 
q 5 Fs 5 3 8 R & | BBB 
§ 5 2 > 3 a 3 B | 88 
be Bes © fie 8 B 4 5.E.+ 
& | zo 2| | | s | 8 | & | EBB eel 
By |B? ee L 3 &§ = . & g B as WoreUTI0;OCq a Ayye00'T WoT}OET][OD “ON S0TRIB—_ 
a | ez e, > ~ is a po -rxo1ddy 
cola eee rs = = 2 B os 
= “ = 8 Be & eo 
ee 5 fel es | 2 
iS) ©) = : p= 
B 6B ia ar 


=) 


penuyju09—AOMUVH ALTAVS 
penujuoo—SHIVW ‘LSVOO LSM ‘VAIUOTA 


341 


CATALOG OF HUMAN CRANIA—HRDLICKA 


“IBON 1 
Se ee ee ee 2 re ed Ee oy Oe ee eee eee 
PaO POSSE Ree ana | saatemrienrs| lateral |DmeeI (eeiaran CLS EEF PEE OP GT ATG Tie oie gees et eee REE ee TR ee aD ae RE EEA 
SP AARF AROS ie ier ratte ad (retell hacia aa (a OGU aie NOG Te YO Ie eocbe + <o tea caw ok wag h a Di Wa a OG eR a Oa eae ee ee BUTTE 
pemane |ee een aoe nreen aime oors Seabee aE ema eee oe + kad Hea | RGR] Vo 2p | 1) Cece eae ai ae eee ar a ee eae ey sy 
Re EO ia Ge ore pean (Speen me | Meme se (seiner | Seeeetaaeiel yaaa as GrOBT RL stetea| Sa sees Dace. 3 occa a Dee dn St ae TOT: 
(en lieasedsscace het al bo nL (SO Waa (SMEG Mee ece et ci ae eae rere ae Ta ne gel ea suemoedg 
EK ee I ee I eee Ie cee CRISES StS C RE: SLT [ee Se Ses 2 ee nae | neces): |e ae kar y o e OD rea aa | eaeaedO Damian] Basen cen OREOCE 
een | Seaaet |< awirener & (Cee ae alr aeece | a ean Se Mele Nice sIROROT SRG Rie blposn soc con a es ome Ra leo See OD cana erie cea peer a aes er HONE 
OV [area 35 eee |b ca eee IP Lae Pie) | a= ae PRC Sho beri ese es ler ee A aaa ee. Lt) Unesco ress Daa. cca ee 088628 
Sa Sal ae el er |e ol (ee eae te eee Soe Cat a (NON GT: WE SekE as lnc ee sec eal ome sens SOD ar | eo COD pee | ec eg OE 
seabed SaReete | oes OLA | ee Te elec ee Sale a C278 eae POV GER Tee Ii toce tc a he alll aes SERED [Pees ss cet = OD cal es on O Dace all ee cme TT 
ae [STIL eee eee eee ee le | (30) cpa mee ae CS 7G 7 | Sie tat aia gees eal [eres a (tt Welspeneates ark OD stolen (1) ao |S Ss oa ZBLEZE 
Been ees sal) eee RC ILE rae ac eee WOR Nee ss COE nl CF) UB | sia aia nite | hence (\) 2 eee ae ODiaasalpawae ORS ve ree 6LE6Z8 
=o ale i eeeeeel | Re eel A |e een ta | SRR RO NONE Ate cakes Gare MONBL seals Tuc kr tees reas [res sh sO OUI pone aoe OD wang Iie er 10 Clomeeri | en annem ONEECE 
ch gel aoe’ er SES COLD: in ae peso en lipaurec UO be lesa Grnbil QrQhe= lms sg cur woraseshs Tatars. as@On|C scene ees ON reeole ie a Oca aol pean er a ae ORC AGS 
= Seal | eae ec eckaar aaa (Geen al Nea lz GER Vines Oana s= Rep be (AOL = | gt oe eae eee ee OD Os en gE Ce SOP prea es es OD teres | pea eee ee ORSHE 
<> al ace [REN ce EMEA GSN (moa ae Sal | PSEC SETI OML OE (ORO MELE SIV OREDT I UPOSK: Salo. dnceo ts cae Satie ll ce a URS | eee eee os OD cea nomen O Dierean lee maa ee PETC 
SEs a fie) pao ec | eugene ee LU) ah ae ee CAD A ie Lr | ee (eee en CARRE) 4 (Eames S| ose a (earsal) Uesess | sca sgekr oC ayid 
aici | ae aes | seg pars oa <a | ance | geal (oi aeemehy| e OLD Lidl eden al BONE U || ORL 0 oul aauann cao a ea = Gs nical eine as OR nace DIUIEIAUO DORAN cn TNE D 2 (al pan eee RCO 


CGNVISI NOGGHM 


OseGsahlkcca eee 0z9‘T jOr’9t | $"Zor | 9°76 | 68 | OST ONDA PS6L = “keene cise eae ae be: Lane te Ses ee I LL BUITXB]Y 

Oxia 2 aR peace eek. OSS ‘I jOL FI | 8°46 GaiSealeLarcenOnel WaPo RO Gd Lied | pecacteecasin esegra-ans iomcheracos eek weap muaiscos Be oa a oe rah wae eG BUNUI 

SeIOS THs nis oe es Qgc‘T |eh ‘SI j7s'lol |O1'68 |88'6L | & FT Pat a|nGuS liek: kia dee | eee aS ee ae Se io ee Soe Ce oe ae seZvl0a Vy 

OCT al anette OAT SAILS SBE Eni ee as | ete tsa | eee VESGL call LDPAOLG RO NGL Gal litae cae Seon es hoe ea ae BL es Se oe ee S840, 

(9) al (esas (2) (6) (6) (6) (91) | (6) (SD) SS (GR eS a ee eae susujaedg 
*2U109}48R 

(PSI RSESS Se RE a Satie ia ane nists OS Stal SESS Sah (eae bein a| IR ahcaeais [ByIdjooo0 ‘eyB1epOJ, |-~-~~ Lypaonie |PeSs Avg edurey, |~~-~~ ODS aacameineians -"“O19ZFZ 

OEE Gara beta iris Stal aaa | oe Falls eee a CUSe wena. OSD sCiSh os betes kee cae eae ee ene (iy pare ss: BOUIGIT, ies os 7 ODe se — | Ceegesen set 

Slade: | acatae | mics ss ee | POR ser cle eh Sod | sm ge al ee See bec TINO SPICISL Gee linc “open eae te ee |e aT DW licasaee se AUG BOUIG Ia ge SO Derr cal enna eae coe 

as 7 Pe Red Remain tae leas | ancien apne s| ena a eeualaee TAIRA G Toe GREe, ol acwen ae sis eee all Lbs RCO IE cae a ee CT ~WN'S'0 

(ELAS | lesa baie ae tal leita re 19°ST | 9°86 888 | 118 | FT OSES HOES el oae cag os oo gs ela MEP. |. eee ODeian: “d‘S'N‘'V 

=> reap STS sip ies Seana 0So‘T |49°SI | L001 | 106 | 0°18 | 9'FT CepTOliGwile |. \enkateakide aba eaak<a| eeiee SeELOO! liana ce VOLIR ACO Nan ONE Reh 

1 2a iol Sao Fare eal Ess moe €8F1 | £°00l | 6°68 | 9°08 | 8°ST JAA TAINS A Camel (ease peaewge hae ERE REREAD | aN EO Dicer Pasar ere ODSsars i: Gas an 

peas beh or |e eek eacia| ae ae all eae eee rence ten etO Cn lease an hG oP ie eee Weal a taneeeet sn Sones =| SOD aa cn a an OD en eS SOD tarp wer ee eos 
*2u100}}8y 

Ve live WRG Ue |\paatos ake linens Lo°ST | T°Lor | 9°%6 | L'6L | O'ST OFT | 2°21 | peqidrdo00 “yystjs AoA |-~ ~~~” 0) Fn eee ae Imre) Derr al MEISSO) Be 

Vib ange eel | ete = Se sae eal cd oe OLE | 9°1Ol | 868 | 7'8L | 9°ST PGE TO llpsenuas sa0aen sere ares |b> asa ODES |io aa wear OPiS". > SS Opie sao sen ees 

Gees) (ae tal einer se peammiereace OL'OT | $66 9°98 | 7°LL | OFT BEV KOCOW AlSaging rote gx osscowss vale geet OD set \5> = aspen OD smile sees DD 525 en ser ee 

Oy 2a eesee alnes anes go ccllees c= €6°FI | OOO! | els | SLL | 9°ST QueiMOEL. SslGaaei aca, eee tea pall See 0) oh Sal (eo eee te ODissas Ta SSN SV Coss ee eee 612 

Seimaere| | nistaainl| sudesseee= ils s25eu= a] ae en S fressee | ae en bee it OR SRD. ee orn nr tee fee OD er mn ao 5 ODOT 1s Nhe oe ee 

OFLA ek Eal ean eas ces a rae oe L6°ST | 8°26 $78 |7°9L | ZF Davo, \kasverec eeensscesseesn|ieis soot OP sete Sasser poe Op: = |-d-SoNigve |) o. eaeaaee 

Oc2 eps et sence ees ee €F'St | Sol | 1°36 | 19k | 9 FT 9°81 | 1°8r | - AdjoururAse 4QSIIg |--~~~ SMUD Yes |e en soe ee OP Ss ODS Seals a anes £992b% 

ee ae eens OZODE| arena | ectetca|iceae ee InLare | a ae IPGUEE | FLO lisapees Rais ao sce = ce callrmee a, (AOE sa ee aoe 8 Qu CAUTG Teale SATS Nie Ry Os | eae LUTE, 


AVE VINVL 


bw 
@o 
a 
io} 
= 


OF THE NATIONAL MUSEUM 


PROCEEDINGS 


VA Set?) i einer peea (GAIL || Catena ese age gt make DS Tiare es ee OD Tals ees OD = eee LOSELE 
OF ea iGeGle|ne= sce mere 06 ST | OF GOT | G¢°88 | 50°94 | OFT CAPT A SORES allie scat cee ro aetna elon ar sa Se et ge ee pe, A OF oe | eae ODEs Mapa ee £0SELE 
Od Fy at al OL a | eae ice EE “""| L6°ST | 00°00! | 98°98 | 68°94 | 8ST Jun BL I 2) ie | eae a i el Th | Nepal aaas der ODE Ssealteaaae (Yee Peas tee ee £6FELE 
55 A acelin eer ass OL°ST | £7901 | 79°16 | 79°92 | 8°41 GRETURVERT: «ere Sa ny ee ae rel sa = we OQ) [ke cos sik 2 SO Daren [cee O Danae lame peer eR g OO EELS 
Seti ma Peery Peer ee [ee cole ase |) ome lee os =a BEN lero RL | ABT a[or Taare Soman lesan Serge ismer soe seco ep nero > seer Opes sees oo oo See 
RA malt 3 GT 4 een al eee eae £9°ST | 08°90! | OF 06 | 69°7L | 9 FI SEEM GN SIS le See ok eng near eae eae ae OP Een ree OD inset ke ee OD NAS seers aan ine al VOFELE 
SNP RNAS GT 4 Ne a ee eee ae ODES CRORES lees I IGEYL NLeST To dlaIberi UOkGIe ll Seecisss sekomnnn aman | bonans sou Opal See eat ODE reNeeeen Opi HS ae ee anes T29EZLE 
Grdicu[RGr Ge) == cern pass = 20°91 | OF GO! | 06°98 | 60°74 | 9°FT SVE GSO oad Rens Meee as oeinne on egal eg peare ooo eae, puelsf OOM9d | WN'S'O | OLPELE 


ee 
GNV'ISI OOIWHd 


er a ee I ee ee Bale ee 2 ee 
AVG VLOSVUVS 


| i | 
ee eS SS SS ee a SS SS ee Pee) eee 


ALNNOO GaLVNVA 
— SSS SSS SS SSS SS a ee 


*SUlUO4 
etd eae ae COOL ier aie | eerie | ues seaanians |e (017 /, al eeicaeeene | ONO Tea PAST “JeB [BUI YqSITG |------- "OL |----- AB O8g OZ0g |-- NSA [7-77-7777 - "> -greTEe 


AVd ODS 0908 


(9, [Rotess pesca esac ae caere £0 OI 9°96 | 9°99| 864 | FFL CEpIMIRGSSie. «| securmrear sae a9cr mora Sons WnpY | > SIEE(O) EAMES AIT |S VANE SOL ee ee 62946 
re) s Pe) a a Q & o Oo 
a | ¢ Be je | | ee |e |e | eee 
o) |) 5 a® = = 3 = 8 B | 228 
i= bet Seta 2) ’ my g B es 2 fate t 
m | du | avo Sis eat 2 Solos Fo ieee ee yo ore. 
oq TQ i=] tw o =~. — o : , 
aia ae ‘71001, = = g g = > & Fe Be 3 UOT}VUIOJaq. jul Ayyeo07F 101}09}[09 ON S0[B48D 
at) ol ted =H) S > iw B Sy 2? -Ixolddy 
cx fy i) o ~ 3 & B ome) 
Z ta = 3 Sy =a 2 2a 
& - 55 = a 2 rad pS 
m ° a R 0g B a] 
ro} =) Joy 2 ~ — 
2 B ? + a8 


MAGUO AWIXVIN 
penunuoo—SHIVIN -LSVOO LSAM ‘VaINOTA 


343 


CATALOG OF HUMAN CRANIA—HRDLICKA 


“Pol0jsoy ¢ 
"IBON 1 
eS SS a ee 
a Sei mem (mae Feaceeermce! piabran 7 n GO al | O06: ¥°98 | O22 | 9 SI ScSE ESL i ale oe oe Naren pare haty Mall em SP Vie lee oe ~~~-~£eidsQ |-A][v00] weag 
AGuUdsoO 
eee 
CEeSOEeL, | waeees =| ae) €F 91 | L790 | Y9°16 | 66°48 | 8°FL SS | PaGl © Fo” ara sess eee EE ae se mire sn Rik ices 2. HERI OEEDLT Bt. a ee COLSON 
Gao? GRRE aa seers Saal T oS et 02 SI | 9°66 | 70°@8 | 60 '¥L | EET bet oh heal (eer 2) sa | ee E 2 ages > See Sl Se eer te ce nee Pees Be ee ae TOLLE 
Oe eed ONG all seec a els ae —~""| 29ST | 92°96 | 69°98 | 89°62 | TFL Q°FL | S°st gg se Sheets Sete ~~"sodvloa Vy 
PHOS eRe oat a roan oe Waren NESE EOS rete mallee Foes | eee | MOV EOP al OROba IT SSLON lee. rae or: ae oe na oo pe es KES re © te Rae Seg is aera Sas Henan e] BIOL, 
(Cray GC) | ee ate | ghia ~-71 (68) (66) (68) (48) (62) (28) | (28) 7 ee a a ase ae gia eee lace ~~ ~suetjoedg 
*pULUO} 
eke Ne CLe| or ea ees “| OL°ST | (99°16) |(27°98)|(09°28)| (TFT) 11(h'ST)} (9°21) | -96B [BIIdIO00 4OZIIg |------~--gR |--7------ >> op--- 77 | -- OD ee erie ONG ELE 
Deas erilhew ce = “PTT LG ST (68 86) |(69°98)|(94°78)| (O'FL) |(CO'ST)| (2°21) [7-7 a OD aes | oes 54 O27) aaa > Se O Dieter ir ae OD ier lesss prance (tA) 
“Bue vp [BIIdI0 
BL | S°ELe| 7] OB OT | (O GOT) | (40°76)| (99 '08)| (EST) |(O'ST)} (9°8T) | -00 [e10ZR[ ayBIopOP |--~- ““gOSSZLé 
Pelee ONG lyst haa ages ““"""1 06°91 | 70°86 | SL°98 | 66°48 } LPL Shoes S he iim Bee ek een = val bee ~“6LSELE 
“2u1U9}48y [eqIdIo 
PEL al Eoroliel ips ousseoc alipve =e "1 L6°ST | 67°96 | 69°48 | 0°98 | 9° €°Cl | O81 -00 4YsIs A[qIssod Eee ae |) tal eae Sea eA OD sal aasae SOD iS a] rene TRENERZOPELe 
Sees Serie alee sete SCE S| eee de Star eula we LORE OPSEE 
PS |e aa Sere rad igen tr Z8°SI | 80 Om 68°98 | 86°&8 | €'FL1 | S'St | T's 
Siegal |e ie sees | ala gan | eee een | eee Eo aeanel| OSS er| haemo  ONGT NG LE 
eae LATC UE | Caw cesea A eee Sieg | aiken ce sien aain | nian | LOLGSe area Tall Gua bel GP-S L 
Sees ow. co a othe Neem “""""| $6 °9T | 18 96 | 65°98 | 96°¢8 | 9H FST | 2°81 
Sete ss IS Fa ee eas [Ca “| 09ST | 89°86 | 68 SE | BUGS | FFT 9°PL | 8°41 
enna | eeceeal |e tie ce =i a [oe aaa “| O8'SI | O'V6 | 89°78 | LOIS | I 'FT O°Si | €°8T 
Rartenel eee Mert es Sas [Pea 92 "| €9°CT | 69°76 | Ti'98 | LL°I8 | OFT 8 FI | 1 '8t 
elie cOsGhit|aues sas eed | Sa O€ SL | $896 | 86-98 | 96°18 | 8 elt | FPL | L°LT 
Os WNedaGhie| i -eersae cos \ ee OS ST | 69°66 | £9 G8 | ££ 08 | 9ST L*¥t | G81 
Lal ee ate oo fey eee | enh “"""! 06 °ST | 81°46 | 64°98 | 89°08 | 8ST 1 | SL | O°ZT 
Pek al aete ligase se pie oni) me ee Pe al li oe GIkOS tl ees Tal A op GIYELE 
“BUTUO4IeLY [CI 
oS ar eps] eeaaees Sila | wine 06ST | 46°96 | 69°98 | 79°08 | G'bl1 | 6'FT | o'8T -djo00 [vive] SITS |"-~~"~--"0¢ OD Seria ian 0 Oras sel arse sea ~~" SRcELe 
Olivet IR ONGUE | Natt imei on Dl ie eae L8°ST | 08°96 | S0°98 | ¥9 08 | Z FI Gees ING yale ey raier se a Seba Wabi OP. OD ara | eee me tai OfSELE 
(o35{2 ies CE 6 OF as cael [eam gle “| OF ST | 69°96 | 0°98 | $Y 08 | BEL PaVEatOMah Nite oe nace Sey Agen cae aes 0g OD S| oO Dis aes | aac ens C6FELE 
eli a tO RG LE Warm ec a4 “7777 "") LEST | OG'OOT | OL 68 | TS '08 | SFT PA Ul Ich] Cae | laine ce aan Se ecacae kane 0g ODS S=|F ay oo ee OSFELE 
Jd, JOSE Se. oa] | aaa Sieetias “~"| LL°ST | 69°76 | 80°78 | 00°08 | OFT SHORE, al inews oe anes be eRe ner 52 Fei OR ODEs | taari tiara OOSELE 
Ss 8 al eee Speer (at Bea LOLES TA Gre Gea OSS Sal AOnOLl eaatlet «|| Sava Oe Tal taqetanmasne ones eg | 0g pie aeirs OD as ree Namie ODF Sig |So = eal T1I9ELE 
SER aaa ee ae see al | ea eel A mares aa lhegeh inating’ AL ONOL lwonnmeuanl (Ce Plel aTey Siena ch eee ee hal ha es MEAG) [orem op nce ernO De tien ol peer aas OD ein eae on rer CTO 
(Gath WEY A Ut | es ee yreu | Sere ____|__4°ST_| 99°66 _| 19°68 | 68°84 | €°8T GOVE ssOs8 bale Sear ‘Ate | Sacer s OG 2 |e pen eee OD sagt alien COD iy are See ee as 909ELE 
Es Rae ee ee Seles eo RR AN de al oe OFAS A es OrPl 9381) 4) petases 5 Sern Rea Inco pean oo a eras meig 0 Dae a Pocnon OD Saree Soe rarer CO9ELE 
| ieee (Ss Ras oS Bi [OS OTN LES 9693] Loos agree Quel. |-CGPkMORL = sles = 5 oe eee eo nee (U5 betes aoe “a ethe de | OD eset POD eee ean ganneee th /4 5 
SS el | ew ee. gad |e ee ea HEPAO Tol sO ne On or |e bee dal Ley ben aCe tebaG)s. - lect mmon oneeenas eatery eens mG GU Eee Hk Seen ODE <a <8 Orang pn eae CIOSLE 
Orla EL Gores eg | ee ee fe 49°CT | 19°86 | oY 98 | 96°84 | oT VERE Reek. oll sean arene nota es (ae == E EO pa Sern eee ere 2D soto reer [nner ay emai etme Sh 14 
: lees 
Cases eee | eens | emenenas OOO 96596. NGOs Sul hOSeecalnen Petes neaelelsOLOE ~uLAsB JO}194S0d 4qSI1g ee “~¢9 EOD SS os | ap te ee LUE 
JE LAT eyo 4 Neier aes a | lee yo SheSl | OF 96 | SE -S8 el 22 | 98 CRE Eal | SPAS S. | eee ete eee |e = neeOG eae ALO GRE 
Scie ern [ce | eee ener enna CONG TS OL Oa mpO mi oniao ten La lkOneT GFL | § ‘ST Sandys ary we inane ies ope line EE OD Ste og [crag 7 LOD ores | ar eae mS FOLD 


bt 
wo 
| 
fo) 
> 


PROCEEDINGS OF THE NATIONAL MUSEUM 


344 


x 2 ell Pe aye sal Eee aoe Fear, eae el ee aoe f Sad et Je (a epee ONE MOekle le Ses ib Sasi ook ee era, (tit cane Sei eee ed le may OD SOS = Pex Sree aan ali tS 
GL FG a | a a 0L9 T eo 9T | 7°26 9°L8 aie TST 2 a 0 e Folens padre ap acted | Wilber a A er op ar P| peadan ae SRR ae tonne Sean wee re 
Seed Bt i J yee eel aanilra: Teper eaiaerd anaes | Wedd ee | 9 2 erent | aah] aiiatae |’ kale sane anit 
ee el errs pio See moll ONE T L8°ST | 9°96 8°98 VIS | b FT 6 FI | €°81 Plea) shee eee ee meal oc it (eve inetoe Saket ae 2) OF Ata | eke a (2) ae Be gie en eetury 
re) al yf | a re 09) Joe at Bt poe 50 a ver ae pie EE ere A ees, Posoeae eetaes eae, Seas eacsseaaseagenen 
Fe dl | SPENDS Donon oe me agree [soe eit eee <p BOR mare | ESE 28h ea o> ts seen ee Nema Ses PoreeraD HERESIES ie) Dewan LO Lune aa | oe ea een Rc 
Se eee = 5 eee OP Spa lees ence oe bag ee oa ale Se see SUR dll a ah BE heECSE Reis een ae oe he ere eee ea Pri| 4 eee eee er OD ae en eee 10 Deganal a al eneOmR CE OOY ES 
€cL WiC | meee Saal OLE 40 16 ‘FI | 9 68 8°6L | & 08 8 SI ALOR Pal ena linen. Pelton Sees vas meee lorie meee OLS tae sat eee OBES a | ners OD xnase apes ee SI90PE 
8°L OEE Ti | ae seeses — an G29 t 06ST | &°S6 T°&8 6 ‘08 0 ‘FI ONG (ZAR he ase aa sce eee | ee ey ODS | SSeS eaes ree re OD sre | Peace ODEat maar an cn mmicagune 
OSL eo aGUi|eac oe Gans OSO METH CMOS Orel | OsOGeOnee (OGL t 1 Lehi) Post. leaeeenen cle ee ae, SIs | Sparen ieee: 101251 isan cick ac ee OD reso | eee OD esa | eae a oe E190FE 
eee, Peasant ones [ee “| 28°ST | T°@Ol | 6°68 ae € ‘FL eae aa ard eney aee Sanita ey ee ee aoe Pa eee et 
ee Se cae | Ie eee ee (area | a see cae ae ea ea ene ane oa os) ia | eee fat sa! ‘ST Ste Fig edt huge 2a Bhat | ose on pee So ee Sen ere root cert OD) eee rent acai nen 
pies cers |pte es 08¢ ‘T OF ‘OT | 0°86 T'98 | @8L | 8 FI IST | € 61 near amen yen eee at ere NUE |e ee a a wos TOD Ss seal | Gn ODEreer ponattea Seem OOUUEE 
Sih OSs has cake or ggg At 02 9T | 4°76 9°68 SLL | SFL OFS SPO leon eet anes geo sory Seen oe ter on OU? nema seen OR seo | tae ODF eS tale thse ones OS90FE 
st de ean Cae ce Et] 891 Y'sol | 6°68 oe TST Pe pe acer es Mie Gee Mead oe SSSR oe Heme aa ee ae 
PL el (cee (ee OOS Sie saewes |e sete hod, ei ai [utes oS ‘SI eel ae aca Gee ee eee OD eee | eee OL Ff ee oe eee 
SA ee tac ol ee ee 00P ‘T Cl | 9°86 T'S8 | 6GL | GST LEG | (SO La eae am oe ea one Re OOM Fe seer pussy BAdeD |--WN'S'O [7777 9E90FE 
GNV'ISI VAILdAVO 
FL | La | FOS erm | gis ‘I ts “CT | 6°16 | 4°18 | 0°08 | 9 °8T | 8 FI | ¢'8I | Deyn ic egal teat ine | ek ) (17) Avg eyoneuo| “WN's'A | Kay ea iapsek 8ST L00E 
AVE ALLOTYVHO 
*£UN0D 9340/18q 9 

CTIA Ve aetna (er naa Teall Waza! €L “ST 146 6°98 | 6°98 | SFI CORN SMe IG We 5 pl |B Race oan geeiease phi e sol Na cages cg j ‘Yovog 9 yOIMpsyO |--WW'N‘'S'A [7 GLOTEE 

> Reese. |e) glow |g y 

Aas Be otee joe lee jose: |= 8 ink | Bee 

S| os Bie meee oe e|e. o| ees. abi eee 
ei] oe mo = : er = : = | ae defqns 
aes mS y A lowe fe 18 BBR 300fq 
Bry ea jpeae & 5 y = = & 2 Bos WOreULIOJOC eee 4418007 WOT}O2T[09 ‘ON 30[8}89 
S| eZ BE 2 > ms B Ft 2s, -txoiddy 

SF oD o i 3 so) B oy 
eet tee Ei = = S © 2S 

oe Bs fen Spe lle 

So ° Se oo B p= 

5 =) ° ct as 


HOVad MOIMAGVHO 
penunu0p)—Sa TVW :LSVOO LSM ‘VdIHOT4I 


345 


CATALOG OF HUMAN CRANIA—HRDLICKA 


"I8ON 1 


Se ne EEE TEEEEEEESEEESEESNSSET GaESnEEEEEEE EERIE 
“Aqunog 


Che ahecalal, sa eg 09F ‘T Zest | 60 | 668 | 9°LL | EFT COL WGLle lesccae oe eee eal SDV |peem “OOUSTg. CED SINCNT Se) G tens cmecnn ou0uke 


OONVId AdvO 
en ee Te a ee ——————— 


“£yun0D 
REO Githatiecsas sa S| ae Te fee aL Y ‘fOr T'16 IkL | ¥ FL Set} 6-21 --AjourmAse ysis |--"""aNpy | 9eT ‘Ao = BI0D | -W'N'S'O | TAT Lb 
8 ee ee ee ee eS SS EE 
AGM VUOO 
SS ee ee Se ee 
yee FESS SSE | GRE STS are? to aa LOT | 0°61 EAS PS i Ee ONE: bo ee I ee eee 
Tea ea a ES al 18 \-6-2e | Or ORFIRIGSZES lei am ce nr Me ee ch ae a ae SP Ee oO ne Be SAE ee Sma TEN GIT 
Soa || (saa cena POSS Ren | L6nSO. (09688 19908 -P ek EB Ta Cee cars| Wises a ee POE ee TENS TE TI ae aE ee es Pe eee "7" s93810A VY 
Seiad: toe Se alll) ay eal (meena ase Vs a (eee ga (Ad SUTTON Gh ah \esesGRees = he Cae eae 8 OES, Ce Da aa eee ELC, 
CIC) sl see a Same eas ye) 18). (So eae ase See Sere Bai ates as Caage ne suommjoads 
Ce [Sle | ee (eels. ae €€ “ST 6°46 9°48 | 818 | OFT toh teal (A ay i= aes te aaa See rete | [era oe OD iam: |e 9 Se @ ODi io We Oa ae 
[1S Aas te eae Nabe Scena rea ae Zg°CT | & 66 $68 | 918 | v PL CEPETIBSELL, © l|ecceeute ak Peer ES) See ODES cult yee ae eee OR Epes das wae 
LAGE | (ee |e SpE bang ia | ee | Bae Sea eee Valin |ipaa= OFT | 3-21 Baek 26 he eee. |" OD Eg aes pats SOD rea mca Opes 
nn | [oe at [eR Sir gees aes meat a ise ee Sa 1 ee Fied Oh NaecO ky omnes cet eae || Seas OD Sige lt een ae OD Sete eae NG: 
MaOi | peaeea|| aoe PS L4o°St | 6°46 ¥°{8 | 9°08 | OFT (Ying Call SX) Cal hee Bee aes + Seas ones Gael tre OD Wap be he ee eed Ore TT el SS NE Ws line aie ~~" "OEZS 
tS ABE hei 9 | ace Soe | ee Si 46°St | 7°IOE | § 06 | &'08 | 6°FI EEE eaS l= ale eck nt Ewen ees (0) Oe Sl ge apes ODE 5) = TA NE SOs licens soa ~“GLLZ6Z 
*SUIU9}} 8 
aay (neers | Sea Ss me aa a a er cee ere allemaal TOIT TOO es [Gd UOly 
Soa Lee | eae el Sere |e aga a | oe alba me OMG Geel ok ae APE AUG {SS UTSSOBSO cs | ese 10 Daan eres cena iO Deen en OD apis _ = oe ee BE 
ob aad || =a [a eas | emai ae ee om (oe esl enc Oabeas |) on we a Sie en OMOE Fee eee eee Sasa ata e oat TD ied| i AOA TAT AOA BON cal ieee med NAG | he oe emai 


ee ee ee ee ee ee —————— ee 


SYUGAW LYOt 
ee a a eee a a oe ne 


SLs Osels posers “| 0249‘ |eo’9r | 7°SOr | 9°46 | 2°98 | TST Roe call ts Ya ieee || SS Reaee Age ESE CLES Pn BERET Tf EE Re Pe OS Seat < ae ay. SNS 7 BUIIXB AL 
(OP Ane) a) ACO eos al 022 ‘I |L6°FL | 9°68 8'6L | 6°6L | 8 UL TASS) 1b ie) Dex A eee ey mace mane aE STE SES Ee ee ee oe ae ee BULLUL AL 
Ge ea ln pesos “""-"l9 "Gea ‘T |8L°ST 19°96 0°98 |I8'08 | GFT Shh |MGkSle alow 2 cleans Panag ee oe oe es eee es | AP a ee ~7~"sosBl0A V 
RRSP < | R6 522), |ipnemstts Sa) WAS SS HOM || Apogee oe or fg CRGE Teel ROGER RSUGib mul posse coe we pe ae soe ae ae se a ee ge cee peek a eee 
Se (oy 15 7) Gp p=) Gn 1 Gey Gt) 12); |e). fare -eeate: Weneee Ge eae or pi eae caper? Sachs ose ~suemmjaedg 
*AIjouL 

Fee | cae | Rages | ica ““IL9 ST | §°96 $°88 | 6°98 | € FT O°ST | FLT -mAS8 94B19POW |” DD Veleens Peet Le Opa aes OD ees ers ~___S8L90%E 
ee eeires | Giese ee og¢ ri 7 pecan pepe | Sci a a O88" ee Pee Orcle | iewmean Se Sa eee | Pee eel OL: Bardeen SPP Heese bare (0) Og ea | ame rsa ~“OL90FE 
Cae pemieaar, |reaeaste em nr OSGE sal amen rene alr ete hoa Seem Sole eGIe MORITE Neon Sees coca eS DINE Ee pee alte ad ee 
bell | rant Ses eure are | 009 ‘T |€9°ST | 2°68 PTS NEG RE PORE TSIA|KGeGKe bc Skee. [ioamp en a) ao gis ella cesar) 1) 58) ae ea (0) emer (aan ODES Sp os sees ae GOUT 
ine Fie | Wee aaa OG Raita | penseeen ete orl ee Cook eee TESTE PONS te ot |boeteaaiene sas ae & seen |e ee coat!) | meas puvysy vaydeg | (6) Oa | Tae aie on. ZI90FE 
aha |Seera 5 eee eee (59) hill a ea (ame | ater Eek )° aan een) CGH teal MG C1 renin (cain open hone ie meee a (ee is Sea Ae] eae a8 oe ess (0) Cineecsaat | ieee ODF eas |, sata ase haves 
ee Peper ee re | Peete Brel ie apres | eee al IS bee rd RO SOS, 4 |e, cote (ea bal MeL 22h oat | ee eee Nietaeaie| | Seeman ae ODE Sere eees Avg eayidep |---— 1) 00 eae aera ~~ @990FE 

Been enna ne lan ememOS Tan Oho ito reOruOsean leOLae ORF Sid he lamers ee Ade Sen ee se Ra pede, ean roe ODS eee OD aS Ce ae et €h90PE 


—————————————————— hl lh CC OS 


& 
oo 
3 Reece lie wanes en anew enon een as =~) =~ Sates ae eee Cersen fin ScSSace ‘ST 
5 


Ses |e Re RAS i ga ape RNa RG ites" See) | Caer Uae ae mesariia 2 
pumas, | pees g(a Ree ae 09 ‘ST 9°66 9° | § 68 | 8’SI Gaba PESSEo Wie a ae te eee oe PaO PACS ee eee (0) OSS Se | ean Oe ei| sesame LETESE 
eat ice || Sea iia Sa (Sno bees es Ses | ees ee Ce ea [G8 sae ere GCIs Spee a aioence — Gaertner og ere OO uBR earet ren ODRFSFA| ODA ater eee L9TZSE 
[AS tree | Sa Sel tate eat moe eg eee tee aie all eee St ieee) aerate Tal LRPalaOeapr eee tere eee seers. |i on 10) 2 || acer ete) Uae S| ere OD S35 |i ae ae F$Z1ZSE 
eee lS aeetg nectar a eet ala ey ee il coe al jaa ONO ERIE EROS OOS epee |W so (GI) hee ees a0 Dene one AOD ot eee ee RUC 
Bera epae TS || as sea Sean | a 2p | a, © We | cae fae > NN ad Spas We mee OI I Se nae eh bag hee Ee Oe OG I [Pett ee OD See al SRO Ds = ieeg | enean ne ears Peer aes 
2 ads aes | eae eae | ERS Tis. | epee. (IIe RR | eben SS eereaes E84 es == y ORGS |SCh RT caleas cee eee Halper er cee C8 ARs Saenger Op ar aos = ODS ““""QOTIZ¢ee 

eRe peseen gots a ny Ss 46 °ST ORBOTA a0 sO ma PSSO8- 4 | LORS area Clabes sccO lee sis cemman = ap en ee [or eer OP eae ere () era aa (2) Oeste | aes ae ZOISSE 
pe ce lees Aa Glen gecoel cate -ia sc] GOD il cas a) a DEED 2 TS seenceccccc lo ccacnasbe: | corecnde occeau eb cecesloov nc gpescaeleweu sues POIZsE 
5 Sir ieaeaGhala anes = s 06S L ; § C8 JEUASS ||P cS) ae | ARS eye ie tee siesta ape til een aaa OD one ian OD aren 5 eee men eee O9TSSE 
18 | B2t |--7--7-77c-Joer't §~— eget | eve | aoe | £12 | ers | ST] es [777 -TeNdwoo wang |---777- 0g |-- “SUD ecsPal 2-4 Ope ee ons z90eee 
A (ih Ze | PLU Sh deere “" 106% lt €6°ST | &°46 6°98 | 9°6L | VFI 8 FI | 9 8T ER ie ee a |g NUD eee A oe ODF S24 Co ODE emg aed TS0ZSE 
5 LL e| ee See OOF T 09 “ST 9°86 arass FeCl redl Gale Rl GUN a |AGaO hy le ore oe St See Sone name oe OD} aaron ORs Slee aes 2) User ae Shee eae ES1SSE 
(eee eee a | ae ae gars | ae eee ceo Sa Fits | eens iA ASS |i Sete} Oae9 | ee ace eee nee can eee ge OG ie ersar ae ae ODE arlene (0) Oinige> al Fae chose eS SPIZSE 
(Sh mei ee aS ae fee eee fea | ORR irae Namen in eeseace ae raat ae SEB Lier =a SLA Se| hah 2) ees aes ales ia heals oeaes OOM pease cers COD Ss eer: OP Roeser 6902¢E 
S| ONL BPSO Dts tn pee | ac Se Le otal cvenert = ||Cc ae 225| Seeks eee LECT Os lilcnn esag es os Beene |e Sage Us| ema ge ODES ras | hen O De sm |S eee ¢90Z¢s 
a Foo aero ae ee oe ae ees ae | See Velihs| eater = |% FL | 9 8. nee a Sateen ek 1 eg erence ODE sial anne: OD Eanes |*==- an eat 890ZSE 
PL SiC |e = a OPPeL i 08) ST 8°96 Gg Es G°4h | 27ST CSPLE DSHS D = litt eed et a pees BS CG Prt a oes pene OD are | pore ODES ore litem pee ene E0TZSE 
1 le Se are lalate ee (eee Gere |Soaen oa| Re en ii CePA SASL: 1|en eee eeen ee ae ie ae (0) Geer 3 eee (0) OS a Sabena OD as |e ee 0L0ZSE 
2 alae, ea eee oy cae G ee Sac ape al egies Sell eral Sn0 C= |p CHG 7 fo Os} Gen ie ee ae eg een, si | (en BEE Tal aces ae ee Seas OPiS es |Sacran OD Baa |S tea aes CR0cce 
ismcnes a pen cee Reet abe Se Beale oe PG ka ems Sl Os Bla | NES Lier (al aie > kee | Rakes Ofp amera ane ODS at Bree ODe seal= os asa £E17ce 
coal shee eae EE il | aeeeees aioe le = eS 7 eee | Pan eee |e 7) ey 1) 4 Ve a OSSTS|F2S6E cman > a eee : ees (pekabo CGR een eres Opiate es ODE Fas Snee~ "sas nee 6ETSSE 
vA eas ee laa ree Peles eee al DEG) dal ices Ove Ts | ROkS Ser | Sacen tee Get st | oc ae (SETA ae ere <a ODP a= sa. ODE gS abe anaes tlode 
Sih Jeo ereenine (eats tmererer einen fet alee ag eal Rees cra Et) ie Nis area COE FIO 203) Gea | Se ca emerged Dam [ek rarer ae OY eine ereton ees (NOS Aare aie ODES es |e ees PFICSE 
i] SRL PaIRCS SDs freuen, 029 ‘T 2€ “OT 9°90T_ | 8°88 9°GL | TST (OF IG 74 HH ae lees = ci So cee ee eae a Bape > rel Olt iieencma. cena ODwere | eatees OD igees | oae ous go 6STZSE 
an peas vecar nl Pt =F kg ee | Sol [ean ere ee ea Ceh | Sar OSE. faba Lean | ameter er aye ae ees a eee ee OS Fess gece een 0) USS Sea meas OD ie alee Se es ee eee CEICSE 
ey ; = -AjUN0D LOT [Sng | a aS | oe 
= 69 air een OO aT GE ‘OT £Gor | $'f8 OGL | SFT Pp HOL0G atl fens) cee ee ee “"“09 | -lOD  ““puersy sIoH | W'N'S'D [7 60098 
Fe 
oe) 
ANVISI SHUCH 
Ss 
SES ag len ae ara Gel sees Beet acetone So) sere ish one s8uyidg oyruog |--W'N'S'A [77 9600F8 
Qa SS ee a 
a i 
a —|-& ae if |B |S] | | Bleed 
alee Oe eeolee fe ce eee eee 
ee ee ee | Te |e |e he |e | E ere nce 
e eefee) am |] ES] EL S| EB | Bf eg | Eas] comma | BBP | cnmoor | sonmnoo | on aomeo 
ee BSA 5s e = S = 3 gl tara 8 -axoiddy 
Se \ Se Je See. B || ss 
Z| 2 Bo = 8 > ee =p 
a _ S 8 @. 5 © is 
o ° 2 rg] 5 = 
5 =) i) Es an 


SONIYdS OLINOA 
penuyju0o—Ssa TVW -LSVOO LSAM ‘VGINOTs 


346 


347 


CATALOG OF HUMAN CRANIA—HRDLICKA 


ee: 96°38 |8'9 |9°9 |fe'9r|S% |G'o [98°86 | 0°96} 8 | 8° | 9's | 9's | 899 |e'89 |soor | 2°38 | 66 |-------- -----=--log “gx "777777" "saseraAy 
Se oe ee SOR STE Pe [Oe rae eS Pe Se LL OL ce oak iocgeT ibe" eer lis°6y t-"--sF-----S ecu (oer, 
B-e 7) 1) }() (2) (s) |(€) |(e) | (8) (6) |(s) |) =e) I @) () (2) (€) (2) (2) 1) (7) (@)  |-----"-~"saeumyoedg 
Le | CR | Cagiek | Seeea 7 Melee! At 6 D9) pec eel! Aaa | pet | cates | aoa | ee | paca 2 ao ca | see lee o | aan | Mates | Meier Wace ececoras |=, ors aaeuemeon a OL9GES 
Sakae U9. | 6744) 8'9 | 879___|(8'98))(9t'2)/(0'9) | F468 | O'oor Be | B'e | Le | se | o19 | 9-9 | e-or | %'8 | 6 |(r'99) |(corr) | o-er |--~---------~zegere 
Sasa | eae» me J (RR) 5 el a t-te | (ges (amare igaainna Mameanes \aiceel a meme eaaasmemeeers 
SESS (PL | aa 1 IA ol (Wes 7 ecm (Sse Lin J Senin «a a See lelectra ate (es (neat eee (eee ge (gga 089Z4G 
“age | Erba: reg | 2°09. | 69 | 797 | b% | o's | ree |-~-"-") ge |------] oe |------"| gee} o's9s[opor | oe |e or | 9:99 | e'06 | ett ceueersgne 
Se r"|| Reade! Pe | ae Sas cemamogey E029) a es aie | ia |e pice meme (oeatas (aii ca) se (5 (aman lain sal Gamers eu so seaee ee oases 
° ° 
tH Z, eal | gk | l= gate al | =) ° > by ee by by : = 

Pabee |) Slee |e eet ee | Soe ee | So et eee eae s| | 2 

5 eo) - 2 -Sef ee- |i Be] Se hs = alae oe ae eae = g S| S S S 3 a ee = 

eal oa aleve als etor ats tere |i semi Oe = hall te { if T oy = B a fh So eee ie 

See Wt ee | ee | eetieme foe Sb Ss iow bow toe ow > 5 4 | ¢ = Tu] ye, | B 

B Jot | Se] 3 Sipe a 5 > & I a @ o. 5 , & o 4 1olX8 |olXS' | Bu ‘ON S0[818D 

& /5° |ss| 56S | 88 Be Sa) OR oe BB Bo oe ha i ® S 3 g rahe des [new ates 

_ Sp ww = oS om i= ~ “ Q Q oa =a oD Bb © pS of ss ; g 

Big@e| S| ga | Be 8 & Se ees es poe = Fs Sebel | ag eee nea 

= ic} 5 5 © ~ = - < maa ef — = S ~o 

= onde a) Sea at i = | 4 © R J o 5 colle 

5 pel adalta6 3 Ey ee ae fey —% Tresilfowt 3 ee 

: 2 = ler (ey : E = S = a 


AV VIOOVSNad 


De ee | PErCls Saale cceane 0L9 “i LE°9T | 9°90T | 616 | &:98 | T'ST eC aT LUN Scie IS SS Sea es ern ms PS Og Danae Ty pipe te Phy taiaes Bey ees St otc et Sate Peete BUITXBYAT 
(NE lt VOCS | Seren eee oLe T | ost | 0°16 9°68 | OGL | LEL OSGI POP Mie Alles Ok fo 2 nk pms enh [AE RL Gosek epoch eapal BOE GUM t be mee aso eees cacy BULIUT YY 
LLIN KEV ON. [Race oe G9IS T |T6 ‘ST |69°L6 |e6'98 \O7 6L | FFT 1A AS pes Ct -1 Gies: | Society en SRLS SO Se ey gh oan Fe PERREESS PODER PS wr Sseise Pr Poss pie oo soseiea y 
OOTEPSeLey | os = OTT CULO 100 lalfreaeetcn- |pears eau | vapcue © OF GPL Ver SP ils OL Die peapeed te n= patos stant Acme amb aed, MAb peaer = CIEEEILS Bode oie Tie ais SEDGE ATR aE seo | 
GDR SCOP) elise Spa oe (£1) (01) (01) (01) (88) (01) ASRS 5) We toy ha aaiae cates tee seas Beason Pininiteets Pomeckr beiien rs Phe dgegenags (rena poms sueumioeds = 
eee sd el a ee ee i eee st 
Rete | PRS eS O19 ‘T 246°ST_| 0°16 8°78 | 6°98 | ZF OOTe S18 hs a aae 2p oe he oe eg | a a Fe OD pe aE SORE as SOP EARS Ni aso coe eee ORS 
Sah || cee alt ioe he ae Ge Paes | aes al iene orl ek ae CU as ieee Spee ORL COC eg ae oe Rte pA Ce eee Tage a ie ss Se be ODE mere [etal eee ee 69TCSE 
Binder eeenen [etenneeraa 019 T QZ oT | 9°96 9:18 | £78 | 8'FL Got |W etn epee rear pies son wraps |= cts SP | FESS oe ODES IRe tae ODEs | Ales eee ere SoTZse 
OFA ae oa | Urine eed aioe asa |Sr weesola san: sale tense Lakh aa et ee PAC ie GER |Pxmemeca pak Peo COG bic mtoy nae ODE lene OD 52640 ars eae, sees GLOGSE 
OLS eal Oielul ee aes OA Ti seen peccegaitel ie eon |e a (O18 feel (eames OFT Lal pOrseo ta sere w onl Gres Saree 08 | Lucey are OD ar ahaa nae We) oes (ECR ~~~" 891@¢8 


Fa Pree! eee mes 08s ‘T oie eee ana en NORe Onli aeate FOL Usb [onl ares “=e 5s sg fee 09 


PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 87 


348 


g° Eee 
9° 9° 
re 9°E : 
€°99 as (Gan stata ist So GRO gale ces ee | erie ancien |p mae COw)Clilicseen bs maid [B40 
(i) |) @) |G) 1@)>-1@) 1@) (T) (1) (2) (1) (T) (01) (@) Cit) her eres ~suvunioodg 
ONS MSesese a INGEN AVS Nee JA Sata eaticenmins | tae ntaeaer |home oy |e oeieeers| [nates | eeaeee fe tern -o ote lie eS eer 19242 
OS cam Geccececeaaa | ees | ose | cee ed al See le eas eal eee OO Ges |e SEE alae sna ees ee 9612 
€¢9 | 6°98 | 498 |%b | op {go's | 9° | O'Ge ¢°99 |Sp'OL | 276 | 9°Or | 7°99 LE Tse (9) ye | eam a ZEE9T 
So er || “ape SUR | aoa | kee ee = en | fe | tat ee | Vk ome aks ae fe pa IPS |p lie tec te EES9T 
Gye ise) Uae iy | ha — a | ec | Lama | a =e aa |e caa| bees — Saeed Ui onc | ea” | bate () Tahoe eae OSs oom ees 8612 
pL! Pie bee ese || aos pe | [PR Ser ae | a ey | ae | eas eae | lene |e cate |e ae ee Ted Gmell Os OD ee MRS Talli Sr aek a eae £02 
SEG AN se male a pee a cerca eee gl SS loa een al eee a(S eee | eee Ca ea FBG Nt Osfldl =o See 1612 
OG | ge Ba seal | © ed | ea | aes |e als aa Se ae lee || a (eae ay Reels ~ asen rae gaa Z0ZZ 
ju | ee Ieee beet | [es ales | hse || aetna | |e agente oe fee came | bee ee eee seen [eine at | ee erie Cite |e see ae G0Z% 
GiSTS)). || eee at co |p ween | oberg lI aaa <a ebene | ae oes | a a |e seater wars | [pues cag | Cael ee ot alts | lees ere ee naam et 6612 
(ih i | pee | SS | ae |e ete tee | | eee amare | eee er ee eee lat Ogee cme OLS once sy ae Cob ellis ca? s = oa ae 008% 
Cae ||P | PPmcae ba | ap | age ae | ome | mane | centre escent Sain [ace fei eas pe DS | Sexe reeeeee = P0ZS 
COO eee a| cae aler ea dae eo a oe eer Ae sO [eal eae mand | meee ss Getgy Sal eos eo CSOT asses 66FL2Z 


t 

% 

Fe 

566 
(ID) |) 
0°19 |\S9'% 
6°65 | F% 
ler | 9% 
o'87 \S9°% 
6°09 | 8% 
BLY | 9°% 
0'6Y \Sh'% 
0°67 | 9% 
(4°49)| 1% 
0'eY |eo°% 
8°97 | ZS 
0°09 |S9°% 


in| oe 906/89 [291 |oor}e2 jos |eve |ete|ee |2e |e | ee [ore joo |eor |e | ¥-ors| ser: |---| 2st epoeKe 
° ° 

v| el al al a4 Ble les ee |o-| Oe WO ie) & so | wo | wo | ow ty a ale, 

po Sie egrets elas ele Pe hae Pe Pee gt ecg 
Seieeeeee Wes ee ioe as eR SB lee |e ee loge tok fee oe le [ag a 

fod Ta S o =" = = fo 7 7 7 o—™~ a f 

Sao lam BE BE | Ege Be fo |e lm | oR | Be] BB LB tel ele 

Blea (ee ieee fae | 8 i eo] & | © | Peliepaisgahess i.e cee B® | 2 | & | g lolXalol/XE| Fw] On B01e29 
~ t+ < > =i y L— or 

yee ee | Be | Be ef Se a eae BS Ble |e | teh lsh) 8 

B ae =} ofa) coe B ~~ y =a =a coy Hg 2 ot Saeee —Z” 2s 

Ele oe B> | Pp 4 Spas aes ay oe wy | = S 

5 of pe ma 5 al o ee = oa, a a 3 > I= 

os |S k ea ee F aa x Fi} Ble 

@TIIASANIVD 


penuyu0o—SHIVW :LSVOO LSAM ‘VaIuo ts 


349 


CATALOG OF HUMAN CRANIA—HRDLICKA 


eS eeal i Dae ca rebee ecw afeee nee OL EI a Zion 8 FoI aioe |p ioueal > lle Bacal oe eit oa |e See teal |S ae egeaal | ee ee | ee ea emer ci a eae GS A al | ease “BUTIXB YL 
he! oo | eal sites! |e el ieee Beh Uo es | ees el (aes || eopreser | | Geen ee Sieelt* es Nt oe ere 5 oy fa | ~~ BUILUT TAL 


aes Se Me aa Bo sels oe here 

a a oaee | cee fone ee |-nomae= inne ing (pet [Pens eee ee ee ee ee ee Sr ssa f9 ee least | a dl ee ~-sodel0Ay 
------|------]-- ----|--=----|----- a) SESSee DOR OS OL cca eee bee ae ere coleee ote aie bce mo eae” CGE ae alc eo an |e ne 7 ee eet | ane oe see S[TBIOL, 
Saeed ie op Sere Sl ae FoF cece he) hs (OP cts = bier heel ow fre | we bh Eh SO ek oe elena eee a supumjoeds 


Sel parse: er lak ee Be | SR | See AE | eS | racer | La ete |e oe ieee Sa a eg ee | be al FPS @ Re | oe St pan UO 


Siete tal SURE Aa) aes a | Bee pe ce ra ae | Seg al | aa (a oe Re = | Spee eS] | a we - | a “Sa Fe ee | pe sae es eer) eer oe || 5 ete ree! 
=| scapbics | ec aetaas | |Fe peaOnovaltAcGut PB. eM inca aot aan|Pooeen (Re esi te. It. <a olleeee ae eve c| Eee e: |e eae ae EPA | pce | Scan |e ee ane. 58 ~~" QS8oT 
Chg! years a agrees | Sass Sae(08 "ola c acoe |p eoe gl pense omens ee 


Sap Sel Sal Sg a (Ne (Bll Oo | Te ce [om |e eee fi Sh IL Sh REF Bcc) oe ae 
Scle 59 aaa | ee Boies | Pee | ese | wera ars eee [Seteeee [ar esl] eT ea yl ao 77> "SRST 

imcuneand epee (weaseae sabe Fe Gt se oo se =="----" GRE 

See geal eet) | Spiel 3 ee | aa eke | eee | aeRO ~ “S891 
Seness | earewe ees Fesry | Soe At ied Perenpea | s l eieemeenen ers 0: 


Ta > WaRaE 
“> ""@8L91 
~~~ 6609T 


HE 


Sean en eel ee | fe | es Picea ie sate | sph capella ie I kal aarealy a MAME SR cad ta-3 Sool] eto nl ea eo alias tack |p eee oe a oe en | ees AON 
--|------|------|-------]------|------|------]------|-------]--------]--------]-------]-------]-------|--------|--------|------]---------- SsosvloaA Vy 


apap ane alee e| [emer (ear e) e ricer] bates babasesariga leicester! otocmey bode esseter fits] be Soren wire] peace] |e ase) (ies (ee Cac geaes| Makes |Saaiind (psmmeancncar | keh 
oma hee ete esl hee at ae cae Soe suemoedg 


““"""""1 80°84] Gr] B's 


YGATY GTHHOOOOV TALIM 


PROCEEDINGS OF THE NATIONAL MUSEUM _ VOL, 87 


350 


OuGes sect ecm: 8 aay ea renee eer |L4% |9¢o [ove | 698 |Sob [sco | FS ISP'E Geo 9°99 601 | 86 EG ii ined Sl ieee rosea 4 Fe peer mise ne PSE0Se 
oe (Ogres | eee | oeeteae anak scenes | See seb Boce oases ck | oes cs ens seem | esol Races calle os <aees |v Sewmetdicd) wbse|oce- aes aeer ae cEl ese beaee| eos -a|aecr errs wears bOeOds 
OG in| pamatae | cammacga ee esietns |eaairee ieee oa lenin || oot ese oe g(a eal ig Se ome eC oe ee ICS Suen ela eos emia aang nag ene |e ease Hihewoeas [a pease a oe ZLEOSE 
UOsdUuvVH ALAAVS 
Soeaee Sai @ 87 | 9% | a) | 9°66 | 116 | 0F oe | L‘8 | 9°¢ Bee ca 9 OT | 26 Peete ee 
UAAIY ALOTIONV 
eager | ealiedalWesaclts ae ae | a FES Gl Lael LA Gian| Rameged low wae meas maaan ee eal sperms eae aos Sar Baa eS SS epee |e see OLS. 6°16 SPL [7777777 eae py 
Sapo MELLIN Gee a eet aS oe BCE Coal (0 ab ae eines lame eael | aeeee | een eeeere SEATS BB OSS oP eo al lene ged 116 Ciel lercs ee Se COLIN 
Toes [PC e Seeeeas | e E ORD GHN Gea 0 Rascal a sap | ee me | rl ena | eee eae eee ca le Tg |e | LO een | OS" a8 6 ‘81 |"777 77777 seser98ay 
Sree ere eae ee a ee racer ll CE) ol fea ge ees apie] Le pps aieeenes loch mae | bia Ries | ae ae | eereciame Ibi car lame ure cesar |lstmactags | iter Itc 4 | emer reree om) KOON 
eng CD) Gleece a) (Tt) (or) |(O1) |(OT) |) (Go) GO) GO) Gg) Qu) (1) (1) (1) (1) (1) (6) (8) (6) |---7->~~"sueumaedg 
SES Ie | Bea a | Ser |e aes: CSS NG |e el eae | [eater eae | ie | eee hea aaa intone | aemebens llesaikat |lsaetetder | (eae 70] Mle)? 8°16 JESS) abies a fA 
Ss mo | Recieerat | mearenaes | Waseem (aoa OTA RE Get ADSG ad| as eal cone ad os ake eee eagle > ae a [ee eg ee pln cgi oe oe ees alae oa ee Reo poe 
emg ee etaline alee See es GEOV ERG Cea pe Cred ae aa eal soe fe | ses all ag ee al ane | ees | a eee ee Oe alae a baal oe OS 
Sos || | eee | PS | Vacva eeicin COG els <9 ay| eee ea sa eeg|t cose ca ale ce ale bee = alee eed eee oe ee a eo ae 9°16 Table een: se OOS 
So | Sees | Aenea || See ela | ma Gehan | CBee 0 eg ence eg alee eg | oo eel ee ore ee Pe ge | ee a lees ale a nOneeale al caches «> e ebpuGe 
pda al ae Gus bee ek | Ooh 1 mee ee alee [oe | es lige sale cae goo ese pee y |e os NOOO gles ee lokeelal  <s  t eOUGG 
See Seige || ae aes | eee (aR ERG aN CAC eal eG a corre ge Sid ioe ga ee ae ce alee gs lee ae S ae bee eae Sl Oe mont RSP Ealie | To ee BOOUGS, 
pea sete |e el eee (se eG TmMOR Geet Oa od cee ale weal eco cee ea |e | de lcs ee ale eed | ede a ee lee TO eal es ea G0GG 
FIIOS | oes | epee | ee eae | ee ONG Lea BG 3k esata dl oc | asa es oa |i gee le | ae eal Se ee ale Segall Oe 116 (iit res ese inte 
aS Cay ae | isn a As Lg TENG A Fs2 NGst6n||6 06s 6xe, | Lek | Lae 28 g'%S 0°s9 £01 | 8°8 FOL |(§°69) |(0 OOF) |\(8‘EI)|"~~~ ~~ “ATIe00[ deag 
° ° 

0 i= q q Z =) ° ° ° fe) ° > ty lee) ee] ee] by by i) 

Gee eet ieee gets | 2) 2 | ees ee |e |e | elk | gl el 

et emer a ce steph crm Peco mes [pene |p ence iT Se Fates of el al eee ei cree ct Be mire a i sore ese Se Bt = Bil 8 

. m™ 3 on 5" es o = = ct n n n n = L—} B Bb i=) . 

Sie etieeese Seles lege ies | sete tl bo z E abe x : 

iS) Bete] so] ge a S ro = = w wo en] jee] > 5 rs) S = > Si | . 

Bi]od)] ss] FS 4 8 a Bs & & a a ® ® 3, a o <i olX2 1 ol/XS |] Su ON d0[8189 

& |5° |&S$ 188 | BS = = 8 8 g 8 ee a &@ ® ee 5 o es BA) BS 

= lap/8&S] 22] oS 5 = = Sai eet el PSs S > 5 & Ey Sf | Is8 | 4 

B ack Ss Aa a5] 4 s Ss = = 5 = 2 a SS we £2 

B | °S Bp | Bp e Se ee ea ee eam s 

5 Be) pe |B ia 4. e | 2 | 2 & ee es S > 3 

es, ae hae 4 ig = la F 3 Sie: s 3 Bilas 

ANV'ISI DOH 


penuyuop—SuHIVW *:LSVOO LSAM ‘VCIdOTA 


351 


v 


HRDLICKA 


CATALOG OF HUMAN CRANIA 


pane Qa [eee AL ee aan ONO Garo OO? AE 86 BFE! HOF tT Leer | Bee 0'8¢ 0°69 cor | 26 124 ') uae eames | em ESS (Rea ea ce ae CUIIXB IAT 
eae ta ay ee Ones ae 9°37 |%2 16% | 9°38 | 008 |0% |} 6 | fe | se | e'8% | 0'S9 Ic0'°6 62 6) yllaes ee Ae <7 |e a 
aS Fa Orga eal Toke fos Se ecey Oe 5 Sor (09 AS 29598 Oe | Ore |. ose. i erg Zz ¥9 ¢ ‘99 66 S58. INOSOE.. il so yaa ae eee |e ae ee ROS EaALY) 
oes sin ao) Saas! Wty | al ae 5 eae jae pel 1 (eel ger cae OGL NOC Fe OE Pee Teo Lae eOr ARE GS “We Oe. i OORe hac oilbm  Weeeoe dy eo 5 Se 
Caen = | (Zee CE) (2) (1) (s) | (@) | (8) (Si ) |) OG) 1) |) (g) (g) = |@) (g) (8) (1) () CIDR cae susumjoedg 
aR se eos I cae | rac Page| |e ssl eae |B pe ee ie |= l(a || i Tas (emia all | Stein | ea cee vic mel > aiecdael | Babeicacsaa| | tee BoA jl lini > “| |RE ll oe ae “6898FZ 
ae CR kas oa AR B80 ea i A NU 
poe Sal ee eae Ba Oedat- Is seo Yor joo’ | 9'¢ joe | 7981/0 | TF | Ge | e'¢e 0'9¢ ¢ eg ZOr | 26 POs Saleae > eae rar eee ~""1698%% 
= Seale Sn | Gane aa eee 1 “Pesal lease a (Taian | Sata | (a EF | Sarai <5 LET Peers aa | Reena eae ec | Ease Se [ca Se | ee eae | See wale e a veales pe eae pas ee “9698S 
pT | empl | eer | rescue (Spee angie ae (ae a ae eiaec il (eager eee al (ee at Freetceaetae| gear (aie a se a Ca aiak | Sieben’ | Ses Aaa *| Calan ieee | eee Sma (ac Bees ol rane gal ones ~" "S698 
pers at os eee a eee | eae 0-09 Ish | 6% 1948 |008|0F |O0F | Se | Z'e1 | o'SP 0s9 §6|c90°6 62 £61 |0'99 |o48 TG Lilpeece ore ~" “SBOE 
UPLVMUVATO 
OO | 2% | 8'96| 12 SOM MNORTT Sigal Scg) sl eoemesteenl Cap IT Nene eos ¢ 68 022 601 | 86 CRT. | MOL G eee eel ONG Tet | Reema eUNIXB TAL 
68 | 9'8-| 778 | 1°9 Td a GeGi |pGccrl Gabe |pOs0S apo eanlea ce NO ceel Tee |\Sgeeem Oe (10120 Z‘0r | 9°8 G6 |9T $88 SiGin|be ae BUIIUI 
96 |s8°e |79°88 129 |6S \ee'87 19% | FS |19'88 l9s'98 | OF | OF | Se | FE 6 GS 9°S9 CeOM eG Gre |OEOK, \ODUSE seen ee ela enee aes ~soseloA Vy 
8 TST\ce 69 |-----~ refer yey ACG er eel | aa go "9g |08eL | Sale 6 Eh |S9'GE | 6'8E [S20 | S‘ech | O'SeG |S FOL | SFL | 9F8 | Set POPP Ica ss cea s[Bj07, 
(6t) |(8t) |) |r) |r) |G.) |Gt) |G) 10D = |@) Jat) |}@) Jat) |) (8) (8) (or) | (8) (8) (On) (on) OO ees ~~-suetmoedg 
26 |68 | 606|1°9 gg OST IPS a, Nee g) Wee || EA |e Grei|paaceairore Ges 0-22 66 9°8 c6 | 709 SSeS VG ek lena imate 42/41/13 
r6 |8'8 |968/29 |0°9 Fa.G yell pOuGee EObG)al | ieeeemen |poccks neue Sol Peaecea tease gar kaw cel Paseogae ees lose mee seers | peed eater el la eo ria | Sana || ey eee Ba "7" “pEEOSE 
peep ble Sin lee (ee ss eal ioe. nal = ae ae a aes | eae pe lperieed ta (es ar pen ene So ore Pore ae al (Saas || Reames a Seal ate niet Sees ae alll taeeesoen = cogose 
aso Eso Se | pbs | bees |e Roe9|| ip Zea) | {Sain ces|| pashan Ramco | ae OSM (cee LE ie tel pee Tear poe ea ae oil eos | eee 4a|| eascursel| meme |Ssexteren|| RE Gr=||eceaes eS ZPEOLE 
Ag Nea aap ae Zia | Gaeecsl ean meee ae ask | Seaceel aoa Taal DEI eh| | ama GueeslPaseas ain | oeceaiae || saree ses | acer sag | serra uae | Sopa a) | mene ates | ceases Fier cil Waar sa asc 5 PPEOSE 
SiGe |loselocse ene Tale oo OL GHA O en ZAG yen RO Bet | ee nae re gal ene Cale 0°29 0'99 9'OI | &°6 LOI | 9°49 | 9°86 Oople Ree ee 92208 
OO le pecnee OG IE|ESt Seal pes aea | RON Ose al ES SO ICOPe ROL Gra|hGcennlGGces clesstio. cali eet pete ce micas ck al ba eke ce ce an ce call Rea | ee we 
SPs cg ea pele res alee paler alee cee Pale GEES) eae elke (Peer ele cabal | Faia Faces ae Seek |PzS cecal ee ee lee al een ~~ 182 
¢6 | 2° (ORE A OTS ON aes IAS yell Feseeseae HS 3 ae CORO Pal | ec |bsg an tl cae | acaba eee! Rees ae OSS a 0°CB > wl LEehie|poaer eee ~"SPE0SE 
eee Fa eee bres Gere |b eek ae I ee hae ee ee eee 52) tee eel eae Osa |e [| ee Pe ee eee eee laa 628088 
aca ae ag Sage Saat |e ee Sal fap em fsa ane | ecg eel geen a eel | acme mend pean | eee eat | abe a > ee | ae | ieee ener Coan See Tye 
46 | 0% [PAE To ASN SETS CeeSulizeens 1 gh ie | a ae A hl ee Fall pa seca al Raa 2 | Oe | eee Sealy CC Aa Ee. mes 622098 
FES Jen | WSs psa | eaters | peroneal se |p ee alps coal | Cee S| Bee ca [ie ee ae ee ele elon Pre eee Bes aeeens asl Reece wl aetna A 6108 
06 | 0F aah |e on  |P ai igi cn | oan jill cael See Hell i pis | easel Myce ee iO Thea eamenl |e Sgn | aataiadt | obit Soles Son] aeeeconny “TZe0S 
06 | 8's GEST. AFG 4) G.0rm te PO bn aGHeO hese leGneee COG blk Ort enl Patan sal aoe cae <a sao fee oo ra OPEN TTGE Alle ab llegoet sem = ~"g22088 
oar sOnas 089 9° | 6% 19% | 988 | 1h | OF | Te | ee | 009 |s's9 | FOr | 86 |e | ozo | 9°88 | OFT: ee 
68 | 9° OST Tal EAGral LOR Ge en S Rosa eDer Sole Scie tOa eee |GGee meleGr ore haacmmen| anmnreen| eas sera teenie a eaeaccant SiGe Nee 208) =. tree Ie ines se= sane ~LLZ0S 
96 | 68 (Steve Tete I Gp I Ei es eh) al es O8OR exeraes Our | 029 FOL | 8°8 FOL \isee he ai Gama ~-“TTE0¢8 
96 | 2° 909\9% IflS 1928 |o98 |0Fr |O0F |1S'8 | Fe | Gee OFTOS IGnOle sl ca8 Qe OT |B SE9- | ASS SR ee || OLS Lt | eaans ae ee ~eze098 
0'0L | OF ESTs iSice aINSaCl eT 096 coeamean GOitac| Gaeene CREO nleaeckaed ¢ '6P 0'99 901 | #6 BKOLA Se nas sre | eee saa | cena bones ar Te ee 0zg0g8 
SEM oes lea Bie | SS ae ee emscue ERT | Ear al Eee eae Es ee Son | aa eo ae | ae ae el Reeds 9 Ss eee cee ES ae S| jemaear| Fee seeenewe (iba SSEDSE| FS sou | Baers tae see ~G8z0S8 
96 |oL'e Eaplleseds cigrs ails sacs ieee pe ea sabe et een (eee es eiteace jolt Meal ieee en Elissa acces hein tala SSeEcGen ~LT8098 
Sal tee Seen GROG Oc GesI ONG! WeGalG eel saxe PT at (tec an (tf bec alt ff 0°89 SOL | ¥:6. 1 S70r 1999) So S8) TVRs SlitlpaensamansanssceOrs 


& 
(oa) 
Pk eS HSS pee sare et (ge Lan fence ced leet ne cerca Ince mp (bee (aang (i amnve | cae (ele eae gees ce 00F6zE 
Bs HisUIMie eee ed clea boreal | eared |e pce als 2) sparen Ela taar ple | pom a [Pe seat lotsa st (Sve eacrl cease tlic go toele ss Sl ae sont [sn oe asl seen yee eS ove 98E6GE 
SL ol adem CE oR | ace oe | i oe ean pee Fes Rope ered ea siltces eer eSaioeet en | ee ea 
SONG) Feet a| eel 2| ena ee Se [Pes The 2 OB18>s|- Stes OFGes|isiery BE Gira | Regret |e kero [eaerss sag array a le Peer ag Ie ool eter | ee “ee eae! Geek. aneeee 
Fabia MANOS T ESO aAGsOs | cst) Saee g| Siw flee |S lees | m cle  ceeee ple See ea |e ee [eens aa eg eee [ea Te ae Se eee 
688628 
s GNVISI NAGHHM 
edie etl oe 222 |o2-- 583 | 
001 | ZF Reet ANSON GGeNGnGeull es) clammen 3 1 =| ote ae Chie |Ber aear OO} | OR WO WONG = yes 9509 acl areeenas Davia senna es sae SUIXE 
a il) ct ale aa | Pia aices\i0 Pae|eOrisea|o. ee Oro Palco al Cabral = co OU) Ove | cetie | pis Roe Dk pak casa Tila linerc anes Sea 
=) ie a Besees|eeeces ee 98°47 a as aa a ORES ra ene tee an ae pene, Me Hee OUOU gre O rg | bere ekg Ee |e ie ee OFFS | pteornaaer sed8104 y 
{ eA (Ds Tadie i SkTG A ON Ge ieee se |p gec ee se|| ae ae G860:| "se econ s[2}0 
a Ce Ces) (Z) (gs) |(8) |(s) |) G9) IKEA NGO). CE |G) (3) (3) (¥) (3) (T) (9) (7) (CD ie agent suauledy 
hoes ae a Fee ae ee ee ap : é 5 i 
5 ech ae oes eee DERE er el en a I Se al Oe a (Pe PP | NY oe eae et aie ee eee Er aaa Foes ol Eee Ere O19BF6 
Amazes cee ese (eset eee cee bese eee neue see Ceeee eee esse beeen cece eee Ueeees eee ecco eee ee eee eee 
Peet ee ah een | tceal ss oe all mee | ero | | See rl || eae a eee ee on) [rene lee eee |i oe 33 5 Tae BEEECBOGKS 
Fis area || aT een | pi (ei es : Gee eS | a ae om |e Sr REG | ra | Sa ge ae fRePeR a Ray reacts [aire ||P ase) |e reeet |b en | ee O89ZFS 
S| 3 Seas (eames neg on) meer er CLC (ag otcal ale oo Hee eter ae ales oea| orale cee eee al M1 a | emcee Gell soe oe ae Z1Zo 
OI AR Pea SSS aes | IES I Sire a | eter | (armen gel [ne ae |aemeeeas | eaecounr | een | See gm igen [or enna Ci aes CAIN eS ae ee oe 666298 
------|------|--+---|-------|------- tt * ° -------| ------}] ------|------|------| -------| --------|--------|-------| -------|------- ----- ------ 
LAs Salen Te ||” ao [acne | ca SIL |e ed 11 ee ie [Rae Jee Sis |GET: |/RR ePmimeak | aber ae asa ee | See or ia 8°99 Sealbeet lec. seas eae LIZZ 
pase || Saas | r= See oo eee || eel pe 0Z9Zb% 
3] 
ioe Opp alesis lie OWN OB \ecatey || Dug Se (Sol see (ae Sage dieeet 7 (OOS eral MOO ee| Ae Te eee CANO) Band | ae ae a | Pea eee ZS9ZES 
|The SCS |e mee | a Ie aes FeCr alate ANAC Nata <4 Sete lS lie se lea les lass late ewe 12s cae os Pe Nee Yi Ola see Otc 
ipernity ee eee ee 2 TUE IS SRE | Se Rea bee ear ae te Ps cane og eS BEICPS 
a OSL Bes 0S Sy | GAS | FR aees | false |r |e ee | ems | ees ie eee | ee TNO alle oe ae G LeGlalinc. techs soca 6122 
esr Fi Coke | gapeoaiicl | cesses | sees | Pa ees (se Se | cee | Ts | oe al Sw | se |e om fe Soe ee |e le ae elle =| ee ee |S mere ee ee SOROS 
emer ietare|) ee |neee 4 -\s POCO) ncaa Gs yogi | ees seal nase a aa oats i ooo | OR pee ae a |e eke | Lk comets esl else allie ae Didi WONG A ee AZaP Le | eee ea 112% 
e en Rcarpen (MCLE alan Omer e Otay coe PL Gel (O 9 rl otn aie 5c eels |g ONORe | OTE: ONET4|916 ot OU0L rs oe ea oral ae le £99C46 
>, Ca Gee | Saracens ici | aici Sls | Reg [fee os | Peas eae |S cos ea Poa inncse Saleen cans aleee rs Ta ta es aa et ae af oe ae) nse S92 
Lmal ° ° 
ae ace | eee ease ar | Ae a see | ae a eae Pad 
a ee =| See 
3] Ss} ~ aq q | ae Ge 2 iS) iS) co) fe) ) ° > tj td to ee hy hy g 
ee eee oe erie e lee ee 1.8 iS lee 1S |S iS ocd let Neue | ee 8 s| 8 
= Boeal Mae eciem ee |. |. Backes serene coe ll ciel aoe S, 2 iS s g = =| 5 
a S |B®\/sA|/ eb] 55) & 2 ch i = ty ce ea] on] e =) 5 i is SS S - 
# | o2| 88 pcueted Seeder RR log eee. fe. 5 & & | & | 2 |o|/XS]olXS| Be] “ON Zoe 
2 Ihe gs °, 3 = as = © is co 09 09, ° 9, es eae he Se 
B £8. S| #5 BE 8 = a = = = S 2 e 3 & =. woos oe 
B | S| al Be | Bp 2 Baler as | eee | geet 3 | = g 
B Cas I Peta yn |=" 2 pete = 99 + Sy 3 + 
: 3 3 3 5 Se | a 5 : 3 & = 
EAS & & Es § S/ 3 
AVE VdNVL 


352 


penuyju0d—Sa TVW LSVOO LSAM ‘VAINOTd 


353 


CATALOG OF HUMAN CRANIA—HRDLICKA 


“IVON 1 


ae a al Pe a [c DLs 575 7 pal eee aes ces | Liar SE oF cea oer le iar, [De lect ee tc cae a ae RODS 
Sih AOS OPES a Os Ge~ | OsP al GeG | ONG LF Sanaa emaas =5 “STOLE 
See “""""" 16868 | 9°9 Gateen GRTAOkGrn | nPsenigi- cs \nas.  IROLGen| forsmenopaGun racer |"GE29an \PONGOie |LOGOTe ||RelG PS0L= 12989 S |SS"28' =| ONehrle: ee SeaeLe 
TEST aE rose RNSe | 829 Orgm |se oy tose jeerxe lerege \oueTa |e |92sr j|Gs8 else lscsses Wiha. al |< eel Sa | ce Ca a ee hOS: oo ee SLOELE 
== peat ee 0848 | €°9 Go |gr'77 \cc'% | I'S | O'OOT \¥6'S6 | 6's [SOF | 6 | 68 ovo |969 |Z 0r |0%6 TOL |227719 |99°88 TeFIM bso ea TER OELe 
“ee ee 1606 | 9°9 09 |9067|/9% |S \48'76 [08-48 |6'e | 1h | 26 | 9's 919 G9 901 | +6 SOL 18°99 40°06 Rael h Lee 
See Se (LO Ua Ever Eve Ba Cet fal | 4 On ek yf ER LCs NT Sara) LS | VJ 2 ee J fA b 2eo  | S Boe oe r 
2Fagg specs 19°78 | 12 09 |fo7%|G'% |9°9 l09°%6 l7e'06|/0F | 1% | ze | Le 019 9°99 601 | O'OL | Z‘It \s8's9 00°88 OEOTAIS = See sd ees 
Slee 11°96 | 29 09 lfe0¢9)24% | 89 |80'l6 |0098|68 | OF \ec'e | FE 9°19 0°OL Ome W216 O'IT |s0°¢9 \61 88 Ppl \e = oe SEORULE 
Se alae Sec cone | eo anaes a meee GOSSo! LOL Ge ILSarom (OP ee mOse. NOR clecees U2cer- ese co lacs mes TOOL \BecOe lb see Isao ta | lim. (RUMP U TNCs oro as SSRROLS 
Se le 91°18 | 69 9°¢ |svor |9'°% 19'S |90°96 |00:06|8'8 | OF |c9'e | 9'E 0°69 OTL 90 | 26 TOL |0L°39 6168 Shoe coe FOFELE 
Sa, oe hee $368 | $°9 SHOVES aIne 2. ROS96 |OR SES TIEOLy ND se INS nONee lbatiee wibiccee lo steer ime Nauman (89169 iSO es Ap A a | pepanmmaiaese sy (A's 
SEES | poor 61°86 | $9 6S |98'77 | %'% [98's |00°96 |\89°'%6 10% | TF | 8'¢ | 8'E 9°89 | gS 60T | +6 FOL (eS 67 a OVE: ois =. OepeLe 
ANVISI OOI1Nd 
Seer Sel! ARS | hs es | eae | ear Sor ce Veo Wr 88 eon Ney, | er | e's ere 0°89 GOL |SZ'OL |ST'6 oie dee | 2A OE ae 18 7 tal | ane ee 91092 
AV ViLOSVUVS 
Tamers | ee hn Nea Oz Ore teLeo ite sOren | |ESe9 lave BelSel OVS | Ose) | Pee IFS 0°09 oz {92°01 tz 6 101 | 2779 618 Gb Plt | esac a TOL908 
AILNNOO GELVYNVW 
GE OTe eaeeece | comet [ene Se lic ae eae ee ee eaes (f= Sl aL eee Cee lbs oe eee pasate (ae aa aaa ce aan ee Soa aa oe ek ShZISE 
AVd ODS ODOd 
Se | aes 9°%6| 19 z'9 9°99) ROVE Meo laesgs. |is-88 Bre iste lps) lgece O'S 052955 /SO. PRSSIRG Ole “(ROLE lee = =| bee | elle CURES 
AHO HNIXVA 
FOr | 9° | 668 | SL 29 PETOE| IB °S. LeOe [BG Om al SCOS a ROE e:| {Labs aLSGe I CGkGR sms te cI aca a esac gage <| 5 Moaiss | SE RB [Sa AG | ketene eee VULIXB IAL 
26 | 8 | 608) 99 gg FEY TaY eM eS H GE Got PPO eC al dar ds tmmal OES eds fro ek me Cc et al CUR Cn 9 S9'e eel ce Ie rok “2 <p SORE [> [a YE * Sr Po fC BUIIOLAL 
86 |Si'8 |96°78 | 69 Rude | OTegya |e One lave Ce |STe0GR | ECEORe| TShen |\COncn | AGhomol ERN@m (ta. =. >| 47 tcc no ibe co Ie | a | Re || ec || en ~"sosBloA Vy 
COAG aad Mees CV Th yGaoe| | 4E)10) eo | ai OS lee Oka lies mee, | area ETSI esl Gwenn Aras Ons | 2 S00) ste | pena |e scoetcime, |geeaeeee |p Retest [HUES mene Seed | Raa eon | mine [ink cree aaa S[810.L 
(6) |@) |(s) (8) (8) (8) (g) 1(8)  |(s) EDT Seat) aten (a) aamel (Gy se al C4) elcome oe [ts rai Deda pe Pas (DSi. (CS a tate sueutpoedg 
S511 | SR fn ae ae i [pea | Pee ee |e eee Pte Oe ee ee ee i ee (Sar Cee |p et (ee te | ee |e ee “- "668688 
“— ees Ws hae Slee ates Saree a ee ale ae aa ees bgt 9 nl eee als oe cae phate Wie aa a = he oO oe ee eS Bel oe eel AL See PU eee ~~" 68628 
36 | €'€ | 668 | o'9 8°¢ NOTE OTC Ge | TEsSk | OR TOM |PSEORS|ALEOe | TRAGR—lapuee wOen Ii on oes |s-eee “le Fe lt a ee ee VEO. aces Bacthle a -"" 068628 
86 6°78 | 8h 29 FG TG CN ses rsh ees Tai | eee GONG les ees gee ae asia ae | eee | Benes | ee | ~~~ P68668 
SESE se eee kc ecg eset ac ard a ce ERs Pecan Ac Set arene ie So eee “17777 ovoze 
; Corals || ee al pee orl Be ees PAGANS’ Gra |VAe Os ||BarGe a) ae owe CESSe ear pscs Tk Soa ey a Fe | ema ee ( ae BE oP is ae |e aes Sage ere EGS aa. ||\SRe ae 3|-c2 aE S lees "~~" B6E66E 
£6 SS ats cea isan ee [crea ee Solas Altea Ses ee le ee aaa las ee ese pec | aerosol erates baa a sos eal eo mips (ai Sool en eon = sos A6Le008 


PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 87 


354 


eaetes|Paetee 16°96 \ TL 0°99 |90'S9| 24% |9°9 |8e*IOr 46°46 | 1% |se'> |c6'e | 6'E 069 | 98 TTL | OOF | GIT \66'99 1866 | 9ST | BUTXeyy 
mee Soe |e 19'8L.| &°9 TEQuaisSuOval CAGE EL OsPus ORGS). {|69s7ae| 978) t| Jee tiwespes lsece 9°19 9°99 9°6 9°8 96 (69°87 69°18 6ST | Banal 
aaa ang 96°98 |99 |L°9 1647 \89°% |82°9 [9866 \s8'06|6s |OF |9'8 |9E lrE's9 \47'69 | GOL |26 | FOL |96'19 29°98 | OFT | ~~~~ ~~~ ~seBe1eAy 
ik | pied a ee 6 ‘LET | 6'GIT |---| 8°89 [G9 Shr} --"|-----"| T'ZOT] S96 | 86 | 6°98 | 9°198 | FTI T| LOIS | B°SOT | HOOT || Bb 8b| BIOL 
------|------ (7é) |(@) |(t@) (ze) “(zz f(z) (98) (8) 19%) «| GB) (9%) «| Ge) = (9)—s (97) (0%) (8) (9) | (#@)—s 8) ~—s | (0g): |-- "~~" sueumjoedg 
aaiaint|o-e—s= #979 | ¢°9 eg L80Y |Z" che lue't6 48°46 | 6's ge gue hts eat iis aoc tle eo ibe Cs RE cnc OLN Osama 18 “88 SlPIs > ~ Is eS OBOSLE 
sb. llatetle.5—— ie b GOMy Ta Gece | GOeo = ga o> MSuCOy le aaeanh PLeP= olps cP Racee el essncs atl cece eae |) Co Olen e088 ale cen SONG yl oom Sa Gre Snrs 12a cee bee 
------|------ 96°98 | 6°9 0°9 «(|sr'o9 Ico'z ~Iez'e | o0'98 |o-98|0% |OP | FE | FE g°L9 9°89 6‘0l | 86 6'0T |99°19 e748 Tadeo. ee BR RES 
------|------ 9118 | 6°9 9°¢ OV OGL ICONS IG EEG: OTe Ge nace ce Oke tleaeaee | Rceue |ecccn en 900 O'6L y OL 68 66 |89'°87 {L878 (Gols eallE DS Tey la tebats 
TITTTTPIET T8888 | 99 | 9'9 [8a-77 | 8S | So |09'86 [096 | OF | OF | 4° | 2° | O99 | 069 | FOL | 06 | LOT j99'67 loge | 6 FT eee 
ee ee Slee | Rese sl eres mens Renae |S ase | Hamma Seah enn sase| soasds| Shee se ese acan Gnana sep paon ahem | Ra aenee| pa S> ee ao Sana oS aSR aS naasasae| anak al aaerseeace ny aan. 
SES |e Se a I I a fe a I FF al OF: | > SG LGELe 
------|------]------|-------]------- BORRTA En een ONCea OSLO eae oan OS pia cence OG lr |og > eeeslliia soa se Elo od] ee eed eee eee S08” ST0rSS o OLE |i= >. 2 ae oSaene 
FEC RG renee [PSs lise Siete cee ESS (| Sesto Oe Sa S| eS | Fe ee) | eo Sec aoe TT ees Raa are ener asd aie ee oes ee LOCO LE 
ios ape es USS Seca coe ecm: Sate gia g| Sosetana [leon Se tmes| eee eaal | eee [eee Beall” Bae b.| me Se hy - Cee [eee [bo tesa neo eal racers! |e ec ial i ein (nome tn tae BREE emt Ac 
enScee||pteste| estes -SS sass ecco peas Says SSeS Se ei SS SS | SS i (| a fe aCe [Se T9SELE 
----~--|------|------]-------|-------|------|---~---|------|-------]------]------|------|------]-------]--------]-------- SUI gees ease |e pte oh ee a UGE eet er a ea 
Sera TE083\ 020 {10°99 Ft Gorm t197- "9 VOR 68: OT 8) 2°81) 25 =| 88.) B88 sea ee ge rg 186 se | eet | =O Tees 
onn---|------ 98°98 | 9°9 L'¢ 60°67 | LZ G'S 186 °IOI \06'66 | 6'E Ilr (96'S |S8°s o-4g 0°69 Z ‘OT 06 TO |/01¢ 68 °&8 Gurls | ae caae peo USES 
PorSceiec  FESS aS eo eee a ae re SR syi| eee 6 |e BOOS OR ae De: I hee GGes OMe Nee ee <-o[== <2 fons (S| ae (OD | Oe sen eeS 
------|------ 90°68 | ¥°9 LG \eg:i7 \ct'z «| 2¢ \|o0'96 |¢'46 |0% \OF (\8'e a ae | ee eal (pa TD | ate a | Peeler CONOG | BORIS: a OEP Seeeaaaee 4s 
RS os SS So ISSA aS a5 ea a a A pe Se | as) ai ey fe ae a SS ee rea SSS ea ae ay ey fn SS eee ee 8g 
Seis oe ae 69°06 |%9 |89 |orey|9% | FS lous joeeg| Th | Th | 9's | 9 | 929 |O69 | 6 OL | ODT | OTT \9rS9 jiT'88 | HL |--~~7-777- 77 “OssEzE 
eas===|==--== o3'a8 |2°9 |19 (\sreol2% lots ltr te lesa |oe | Le | re | oe |ose |ee. |oor |98 |96 69st je9718 | SHE 777777777777 GerEze 
a eta 19°84| O'L eg «jorst |9% | '¢ l99'86 ler'ee6 | 1% | Tt 18 | 6S 9°19 9°69 90. | 26 GOL |98'&9 |18 66 ePE | O8PELE 
= gene eo 12k o ler ae | £2 eae. (09 so [00-oe | | OF Were | ore? leer. | O68 | FOL | 88 | Sor lege | Ch fal ee eermer ¢ ooseze 
see | are Pa a | panne i seme eet oben pomepee poe neem 
~-----|------ 86°68} 9°91 | 9°9 0°9197% |0' Il¥e'Se leo'78 12° |16'@ Icke | E'e ost 6 °S9 9°6 9°8 O'Or \¢86r |e9°98 (HALE eta SAE 
Sed eae afew a | een anemone | ona g| anon s|2n-n4a|ee-nsen[eaaeen| a ana=|-2asa (areas | onerams | sane anns|SaatenSa| ener sen |annrana| on onnnn|eemen-na|saeee—=> Ey [nna OLE 
° ° 
tu ° fe) > Ry ee) 

Picitlead ies iegits lee | SiS pS lets iee | bo) wo) Bo) Be) ee eh 

Bol eg ete hae ea: [OS /58 [Oe OR ok ie Bol Ros (/g Sl fal Walle oh leas) = =| 8 

eS | gat Ou piste sas o = ~ = { { i { Ey = i a Ft Pages ep | Pca ee = 

Siage|ae/Se/Se) ea) 3s) 2) 8 | Fl oaololmal] wl] é eomlb gee asl ee leant ete de 

Reeser (ot te RES | SB Ser ee Pee eh ae ee 2 99, oe. S 2 |o/XB|olXE| Bw] “on Zoe 

rs) > es | 8S BS st a Ss & rs) f va 0a a ® 3 5 S Ss os] Pr 

= |a5/88| 82) €s = ae a, ey een leisy ey = 5 B a os S8 | ~< 

B |e) 3) #e | BA 5 Sweep lie dyed ae a a ae RO 

B | S| a] B> | Bp E Slee er ae lee ae ee s 5 

Bato bee lite Jose 5 Sioa [oF | 8 Fmt al he 

; Roe ts : Es = § Sia 


penuyu0d—CGNVISI OOINad 
penuywoO—SaIVW .LSVOO LSHM ‘VdIYOTA 


355 


CATALOG OF HUMAN CRANIA—HRDLICKA 


omlse |gusle9 |68s |009)9% | 29 | 0001) 1'96\2F | TH 96'S | 2:8 {OUT | 9OL S'0l |8'6 | OM | 1°89 1 ET MCG, Ol eS BUX 
8's |ch's | 9°38|4'9 | FS ror \cz'z | 079 | $88 | 0°68 | 8'8 | G's jee je9'e | 90g | 9°S9 TON O86. Ores 1 Ske7 So le ppl es esse ~~ BUIIOT IAT 
26 | 9's [7978 )29 |28 |se7y |e | 9 [98°16 \78°76|0F | 68 | 4's | 2's | FES GRO AO Obe|PetBr a |PS0L (60S FT 98 | SL oo ---="s9sel0A Vy 
LG6ries 9 | = -~ Pig aol ect ee eee aa GE) ie et a al oem 9 rset 61E | o29T | Ses | Zn 10-292 |OcsPe: | Skee |.OceF | Teo |ec- , ree Saf ORR xsaae eae S[BI0J, 
(oz) |(OT) 1% |@® (P) Cy Ge Sz) 8) G18) i@er Nee (g) () (6) (g) (9) (9) (9) (QE jee eo sueuloedg 
BLES. ‘cl games ie > ea is Ca amine WEP ‘Siva 4 ante — a eh ee 5a era ares weary ie mereia Meenas Geo wee Bee al Fa el Pe OPE ee ~ 829068 
EO dae ees | sa ha ae Ge see |= Salle sel c  |Se Pee | Grin fis Foe AS elie ek ed ee Pr (eens ee Oe has tes ed eis Se) et Dilfer SB eee “7777 "029068 
ia ee I S55 as al aS el 25. Fa [eens ieee |e Nae alte cl ee el fee a fi im ans <a (pein Seog — Sin haat <a Heo Be het wl A ot ee mC ae "7" "$990F8 
Yoo eS hea fe el = east a ieee te oa lee “Sle re a es eee lee ieee is a a ha ce Ta See <5. aa) oe ee Neer ce “12908 
+0 al a ig Me ae con el (eB Al Me a sR ee ROA be abla te ake ike Wee Sif (os Sa p= er ae gee Oe: iiss Beemer sean 41 2 
TE ge 52 5 ra ae ea ead Br Ree aide Te 8) BET =A ee a Ses Se ee ne eat Pee sae Pree ee oF cS (co Sam ere me (ane (Eee 5S a) Pet os __8190%E 
i esa a (ae el eae Bi. Lares aoe Se Ge es ee a fe a (ae a So pe eo AR =a Ese Ga (eae es — a a @ieet -c |Perere eer | Sy re Z990FE 
a eel eee: Sal ea tg als Tee ae a pe fe ie age ey heer ee ees ar Se 2 Sara LOre Sa Se. ee a spe [eee oe cea POURS 
SESS ES ey | ESSE ace ee elle 5 | a Fey eet eae |e oe pl a ea | eee ee (ee eee (Da eral ipeatien cal [eon an (eames (ery ee eras Ce Sees noe | eee ¥290F8 
CE reo be Geel ae ae | jatar aes 9°6F \9o'%_ | 8G | B88 | 838—-|-==- ar a 0°Lg O80 2a: 1940 tree toes p00 rs eS eae ee ea eee ~~ 18908 
eS al ies =) Raa S| Stace omens | Greet =| Peres bl erSen cl ehore. al neers rier Gr fel (raion at iateeael | eure er al Corie sere amet lM PNE se Maane X| omenre | errr | Remap anos ee eg* © SH90FE 
PO “a ee iste ISS ‘pecan | sabe | arco a giao seep PEG Sia nance fa ae ee ECR nal eco, bagi ciataiet a) ee teat SOT aes: Tellice ete a | ass we acea eek skein bea ea -“"Geg0bE 
£6 joe | 928149 9¢ |009|\97% |0¢ | 7°86 | 1°96 | 88 | 8’ \sg°e | G9°s | O19 ¢'89 TOTES] (ORG tc (hs ODT Weebl ce eo oe | ane PD ease Sees 
Ham etna [Be pl ee aes ar ere? oo elicoe w|i esl (Gers ci ey bara ee) Ae aries (eentetals| ie aes Nearest (ey Seep ieee epee Mepeeten (be geel|E o isc) i CSeye rose 
GAY Seal) Se Neil SS al 4 pees po tS 2 bre eee Fe ey (eh | [cel (mre elec (een Le Pico =| aeeser eNOS in Geman |Seeseeel | tere ere as a Sosece eS _ 0990 
St fee enol esate (ere hemes eS ee eon ore oad eee a a a ee ee a ass ees ees ee eee alaska hoa Oso) Res er eneps 
CTE Ai. eel Ps ae] ioe tel |e Deer aleeszen|e pete OsO0keeOsbGsliGsce noe: |kGse. leese— «120868 @ "og COP ea G10" LOSER Oag>s Gans ea Osan |eneemeas -"“G190PE 
96 |8s |9°98|69 6S THES Eee eS Cokie eae eae c9'e ¢ 0g GASN ees MOVOTE AG eesOsOLaaee: eller Soianlt Lathe ian canancen ~-9Cg0Fe 
8'6e-(.9 8 -- lak sS8-|- 90-2) ecg He POG Peo ees 1a 2 eel ') Ne ey Seog ad (eG Ges cy Ee ae ghee erates Derbi 87-4 \eOE oR SN Ore \sescna areas ~""ST90FE 
eee ee ar iecs one g ee hace ead Lo eeiiesar ss" Gee alge Views tolec 2" (oes of tee se oe fay. selec cea slots Salge ices teleeae de [Mae fe eeeeaerss ~___ 0890F& 
Ole nee eso ee (ee ea “Fe ls el |e ae a (a eae ees) (ina siege aah lle bse RIE oie el SSP Sa © poette poe vo Wem tape as ~--">""G79068 
eal (ee S| ee hs ea ie eet beer sap eee |e eee toe ee aaletecerlie eee ae Fal ease Salpeeesp as OMe eee lees Cee Bera ear S| esc e ~-9990FS 
Ost lege 9°38 \'69 | 2°S gor l\ec's | Oo |-6:06 16:06 | Te | TP | 278 | £78 | 9°99 ¢‘0. | 9‘0T Fev eee et el (RCO de ea SU Pepe lint MLN Ween wee ~“Q990FE 
Ze OTRIRGEE a cae |e ee ma Ses | eink eae seeste Lata ea toes | ce tata sa/S5 2-55] > pes Sesliyes? poe -as shes GUO igs acter eal mec tee ateaen |e Ric raisecerrerr = Of90FE 
EcGealGhicinbsaessl ke eae WOE | BsGa[ebsaes, WOROael® ese (Ni 20 ecient oe Be eee oe hesictt oy aegis gl (eeecote | (etiegpes « pete baa aad So Seale 1 clicas Lapeaoeae SZ90FE 
am peye Cpa late ee heat (ome | Se ae il (pecans [fem e roriceed [eo pie Saar ial ae cee ool ioe iiss P20 Tesla Sone esa | beep | eaeeeaaea all canieee ps leaner 9E90FE 


GNV'ISI VAILAVO 


a a a 


OE Sip Sey | ees | eps o8F | 2% 19S | 9s |6981/0F | OF | G'S Ihe 0°69 STL 9°0T -} 9:6 EO) Oe] (Aa) e) fe a Nieto a | Mii OS) (ean ee ot ANON) 


a eT 


AVA ZLLOTUVHO 


77 Yi | ame ha? Aa at ik og 0°87 | FS | 09 | 9°88 |§'98 | 6 | OF [She chs at 3) G19 oOr | 16 PEOL SV PelG ares ee || OSPF semen ~~~" GLOTEE 


Se eee ee ee eS 


HOVE MOIMGVHO 


AWUdsoO 


t 
ie) 
eI 
© 
= 


PROCEEDINGS OF THE NATIONAL MUSEUM 


306 


OONV1Id AdvoO 


par |v Jes | ss | 10 | or lee Jo |e | ows | oo joo jes | oor | roe | 0 joer ree eda POOSTE 


$< 


pe 


cores joe | rae |e |r Jour |r | 200 | os | ev |o Jo» lee lee jos Jen G@ ‘OT Jos | ror | re | ers | eer SS ge HAVANA 
EE aa IR | J | em | [|e ee eee 
AWA VUOO 
oa (es a 188 | 49 Lté SoS ell yap ef cae aa Pea | sae | Del eae tel ee a a ae el ry Gayl. 7 BUIXeIAr 
aya Ee 9°68 | 19 (oF2 eae | ence | ore 5 | Sea call eee ee ae oe | Sees = |e eee | cee le a on eee nay CaCl Sa eas a Se UITOL 
SES ge = 68°98 | LO o's eres | ae al agtge | ee eek es eg | at ee So nal ce eee oe eae Bee O'FT |-- 7777777" sesei0ay 
a fee | tase ae! GZ a ae el | fee ar | eer a er ea eee ee all en ages nae e gee Ge eer oor RORY SI canon a= > a= RTO: 
Sek Or a1@)= Ke ; (¢) ¢9) G9) — QD) GD) Go KG) Saale eres) ee all eel) (¢) |--77 >" "sueunoedg 
Fae ea paeredienae Aucaee= ip ee £% ore cel | Fae emf eet fo Sep eas |e Se |e gs ge | eae eee (geen onan | eee Ts 175 DEB Pee ASH aa Sara, 
Seppe ee eaed| eee ene |p ae S G@ pares eabeeeete | pier cis | eee ei mee | eee lle ee ee eae | enol eee me eal ea C1) Oe hceocmmaig ae 3 
Sco le pee 9°68 | L°9 iad EA GLB NSS AOA ETS | TGS | Psa Rss See acc cache ecco oe atl iy Es) leaner 592 di" 
Se | | ey ed | ee |e fee | ag ee | reer | eer cee ere ae a ee a eee ee a ne na | eae ane a nem nae aeons saan 911066 
Sageo names ease | a D6 Scgeessb |< el| eget | fegacsmse| [eon cae | eas |feapeeteces sal Pear Deceeae | Pee wee [area (cee a cy (5) ie eerie ate ONE 4 
SURES GP | 188) 2°9 9% ee ae eel [eee See ba eens | Pama ei aie ee ee aa OF (\Papd aews eee See gen G! PAPC eee eRe 
Sepia ase esse | Pecenecre | est | Pear ee nage See | a af ya] eral eel ees aloe a | seer ee lee res - > = [sesso sar aeen = lease == |[poseene| arco ese | canna slen=--|=—<=--—an meme L8bST 
etree | a | ee A A ses ale) Nena ec ga daa ca acca fae bate beat eee (oe | ee aera LL¥ST 
° ° 
td 5 ° ° fo) ro) ° he td td ioe) 

pole ge oe | see See ee eae ee ae ee eee: S 

5 3 Ra SSiorles elses le = Sa eo ae a = @ 5 5 5 S 5 

. m™ ax | poled fat Ss o ~ ~ n n n n D — B B 5B g° 

feet] ol ee | Be | S| OB =e Bei ce i ere 2 a 5 pe ee ea ee ome 5 

B B Si Shee =a & i) Q Q ep ty > 0Q © & EE xs Fae . 

¢ [ea |S Fs | ea) 8 | 8 | see end ees te Jae fet e U= ie ie a ae ae fe) Ew | “on s01e129 

& 5 es | BS Be = & = & ns i] oa 7 @ rs = iS) Ss = 

= }ae} es s | &S br a | oa | & Sy > 5 & S Sf a 

3 | Zo See as 3 = CS bee, pe fe el pea = 2 8 Pia eer io 

i naw _ os £ é a _ ~~ 

ap 4 oa ci als 5 ere eee ot al wo | 8 5 

8 t+ Les * i] nm 5 Q a" o He : 8 2 

Cae he Be ae ee : = 


SUTAW LOT 
penuyuooO—SHIVW -LSVOO LSAM ‘VCINOTA 


357 


CATALOG OF HUMAN CRANIA—HRDLICKA 


*IBON 1 
£01 | 2 | 6°s6 | el ‘9 2:99 (6% | 69 | $596 | £96 Sy 1 Sh | 8s | bE ¢’s¢ (a 92 60L | OL | ZIT | 679 9°06 Oeopiliisess: =a ~-BULTXB IAL 
68 | Fe | 9°38 | +9 Lg GROVA\EGE CM IGSER Wet ge: | kuGs. east alae nae) pe 0'&P ¢ ‘09 0‘OT | +6 FOL =| O-9F OSL WEP see aes BUIIOT TAL 
96 | 8" {19°48 | 8°9 09 |f6'87|L% | S'S 19806 |80'16| 0% | OF | 98 | 9'8 9 "eg T°29 9°OI | 26 6°OL |S7 6? |90°L8 ly dl Coan ae SOSvIOA VY 
Cease Gel tes een OGG RQe6! 2: eens SLB GLOLAl ees ate ok GBiGet SOen|Wriceniszc9e Osos IKGeSee) lisuph, wicker. | OlPG)|ccccs ealenea 5 Gc 90Zligus ssaaterae S[BqOL 
(og) |(2a) |(9r) |(91) |(T) |G) |G) |@D | @) JOD |) j|(On |) Jor) |) (¢) (2) (g) (g) ($1) (01) (62 0) Je eric suemdedg 
L°6 |99°€ | 1°68 | $9 JOC Go| Wie | eas ey Kec ee Sa | ae ee fee Sere ks ee lp eee eal WR BSG tee | nee Sal OSS Wed Waite eeees| |e as veel oul ease esc 
OnGee Ose tae a|ccee s Slice a Gee a gee? ses Seg | eee ee || Ie Riel) Sana eae elgeee ie es ics seer ale alae ee. [ces Sale ceee = | ope een oes al eee ae 
SObobes 2 al Ones: |S s2 19 $69 | 6% |9c°¢ | 0°68 | 1'98|\|T% | EF legs | 2°8 q‘9¢ 0°69 6'0T | 86 6'0OI | O'1g 
z0r| OF | 1°06) T'2 *9 TiBY4|OeGealGea) aleree ca SL Sgeas = (Ge | eae PG No eae ecall soo oa ep maa reel eo Balle eee a re een ee 
+6 | hE | 8°98) 89 8°¢ ROY CSREES Sian Ou Oe | OLR LONI ESC Ran ede ot a seed | Ca Sica ommend | tae concen | apse | diene 8-79 
Ugh Nba PS AJ al SS esa | Coe Fa “aa | el | PAR eta! eae J pia on (ey IE nee Me ple ay fk gr" I~ 
eas) On een ON Seth bea ween | Snes [ese ety sae camel [ee pe) [ear cree eae If scans, 7 |e peintamie (emeaiae |: peecental (Re eal IRE 0 eae wal meen (eI eee ce 
rT | Cal fale Seo eo ees] (eaeaee sel hee aes cp Ase hay dos eas ae 5 lepers) cc Sem | (kc Ss eee eee | as (ear era eee ee ee iter ee he ee 
Git aos at NDS Ba ge 3 ail (A ee i ei emcee Pie Ga ec are BE Resear eas 
16 | 2b (94°86 | 69 F505 “eos ol oe Saal Sa SG ee eectal aeae | | emia | eck a ecee Filrcwe es ce eee eee alt smcmemllicg aaecill “oes al er aoe | eee a ee | "101298 
c’6 | S'e | 9°8 | 6'9 DSGL lpnebe oleate | ea Pere Sj [Gat sg [tts | een oul ocaa oot lp en cord [sae ls cal earn tee Se cea pee oral eee a | peeing 
CeO 958 15879829 8's iG fea| SOR Cae GLaaal eee mes cc gel oe aleoee [8k 5 |Sacames|aeeo ie case an LH 0) CoA aes SSS a are 
GiGi RCk Sup ees| tae Sal ope a COO Lacan Cen gind|ey ce hea NOVOGk meee. |nOSPe a\eGre- | 3Ose" <-|\scccmun sil), eeeec=al cissonea| ness ana| (emacs s 0°89 
6 19° | 6°36] $9 6S SOF || FOrcom PLE Ge alnosCOe-|\NaclOnlelcy. WGOke: Weeae |eLs@e- 4|cnasm aes 22 seoai|> meme aany anal mee res 6°79 
Z°6 |s9'e | 9°38! 69 Lg Oya Ge Cam Gc Oks leona eeer Or Ghce: WNSee a |9GRes | Oke. «. |laes cn a | uaaee ani Raoes Mell lee see ee | Eee = “7g 
Crow hoses vos Lek G9 6°09} 8% |S | 8°88 | 8'88)0F | OF \S99'e IGs¢'e G‘Ig G't9 9OL | 66 Sil | 07-89 
Oh6kalbase alias ace he CE NTO Gel fa pe | ham eae SIOSEOCH| weammmer Oe Eee Se ene (aie oe eaten [ik spies) .F5(0) deal ale eines Fa alee £69 
xO CaP. lies ca ea |S tears |? ea ges 8 Se Ree oh | 7 ees Bl ieteeee S| ene e| SOEs a1 Sa ema Smee bagel ean ae eee es |p ae ae asamp oon 
16 |S6'€ | 6°86 | 9°9 (Oe) Nel ere alt ar a) Wemeceall lp Raneeoel| Reet oe | ea rill eaten abet Fro sal) cate [ace ees eee = ase ag eee eee meemes ca 
OTS AAS | Sein tate oe ieerearae| |S oe tn |e Tt foe eek nel [Poe ol Coed (Ga SE OEE al ee meeiem (eee eT Ise Sn A ewes lene ees eapesaaigneg 
Res staal Sieve | eseeciaas | Sac wenee | adsorp ete Me ele 1G alee | Tobe eS meee cles ma c[ cae cee eae co oa] eee alech cee a eee = fa aes amen | eee oan ckeaea aera 
26 |S'e | 606|9°9 09 OMG GOvGwali: Geka | sank Meelis les <degy |e ie ae ae pwn 0 SF ¢ ‘09 0Or | 96 SIL | 9°39 
Py A ee a Ec a ee oe Cee Ey | a fee Ia ge Fe ek ee (Ra ea od ee ere (eal SL | |e eee 
es | iran come eee emcees |e eee gee S| emia SRE Cae (be eae |e aee [a apec alae ae ce sce e ee oer dite lie << alos | area (a Bi ae Sena 80298 
GuSP Sse eerces [os Se aa fe ea | ge | elec eee ee $a| (tape gel leek eee Sell erate sgh Soe || IRL dee |S eens = | eee | ee | al ie Al Cee ee ~~" SeIZGe 
Spa Sonal 2 cha Seana Be He eral ser ag ell ies als ee [cn Sagdial | Boeys | Sarees | beeen eee as ail Reet (Ps acing, wal (oe EP IRE ee eran er Shoes| |S HA a Pe eee Bee ay geen ~""6ETZSE 
ORG ele Lsbitlingter [eres sa Sas Pree sae pia Raid | zens om | Ga cacacesl | tcc | cars | Soe | ede as | aR al RG ene eae cs aces Bol Bae a oo Sees Geel sea ~~" S1IZsE 
Pej: Nhs) | lee tiga ee Gee re eae DEG ralleLccre| (Ge Gur | ease aan ram || ese peel | Gee an |e “aaaeent| |e Diag | [oat are gee ee Sar Sahl lade eee (BE aaa |S aR al |S See (| Re = -"-Eh1Z9E 
DL ae 2 Ses eee | eee STA \\ Pate | EOE A VARS 1°96 | €P | OG 2 al atstacge al leks ¢ so GOL 8 ‘OT t6 FOL 1°89 9°06 LEW te ~~" 681298 

6 7 e7| oa | rel eee el bt Spe gl ees ol [ics al eoreee pal i aeer | kao | se een 4 erage al ie en an “BETZSe 
66 | o's | 8°68 | 38°9 Lg BEGG \GunG. |S Pa crOSe leo! 25) ||k Osten | Gremalecn teal pre ¢'3¢ 0'TL SOL | O'OL | 6'0OL | 0-97 08h Ose = --=""%60cS8 
GNV'ISI SHUOH 
| 
ey 6 (eee 1°98 | 1:9 L’g 81g |G8°% | a'¢ 168 |S 78 Shh Shh | 2°8 92'e Fa’ tan or are ie yo etal ee ll aa acme (re Bal £67 ica al th fa © eee -"""9600FE 


SONTUdS OLINO® 


PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 87 


358 


TAT RMSE Sea | (i Se ee a ae €8 “ST 
TREC om | [Foe Sai Sa ees |g eee LS ‘FI 
iO Ae ae ee Re ee es 6% “ST 
Diss ae |e ae ee | ee €P L91 
GDE Dr sass Saale (IT 
eel oleae 2 2 Sees €P ST 
Cal, eee | amas 2 ee tne “1€8 “ST 
AE oma ee a SSE 3 Ge oe €1 ST 
JET ai SF ce a ae a (eee ca £0 ST 
LaOles ea cee eS a ve L8 FI 
Cee eer | Pape ee 2k €6 FT 
Ti | eerapeiee se Oo ae LEST 
(edi -=| Pie's eee ae heen ia een 09 “ST 
ede tate eee ee SS LEST 
GeObsivSatlol past So i flees: OF “ST 
Re Oval leas leeds lie ee L191 
> Kd Pe) fo) 
il a RS | g 
S| 6 as 5 
joe] bet aS i) 
oO ic] 
je |ory | 180M aS s 
Br} eo. ‘4100, a, a 
Se: |e4 Be = 
4 n oe 
ay | a ie a 
° ww 
B Bb = 


L801 | 4°86 | O18 
9°56 | 618 | 8°SL 
99°00T _|69°48 |6O'LL__ 
(ID) (79 ene 99) 
6°96 | 898 | O18 
0°86 | 0°48 | 6°6L 
1°46 =| 9°98 | 9°8L 
9°56 | 618 | 8*LL 
8°66 | 8°98 | LLL 
9IOL | 1°88 | 2£°9L 
¥IOL | 0°88 | £°9L 
¥40l | 7°86 | 9°9L 
6°30I | 188 | 6YL 
680r | 6°48 | 9% 
L801 | 8°36 | 8'&L 
alee | 9 
o s a 
1 meena ba 
$s $ =) 
a = & 
> i = 
< 3 
2 | § 
8 


9%I | LPL | F'ST 
ee eae | eae 
6SI | 8st | 6°ZT 
S'2ST | 81ST] T'26r 
(IT) (it) | (1) 
6'8I | SFL | 6°LT 
PL | LbL | FST 
91 | OFT | 8°ZT 
Tel | OFT | O'8T 
Ser | Ost | 9 °2T 
Lt | 9'st | 9°21 
OL | 8st | 0'8T 
9°%I | 9ST | 0'8T 
Lr | 2°et | est 
rege | Ae a ees 
ste | eae rege 
eel 
a, SS BES 
g | # | Rae 
: ss = 
P| F EFe 
3 | & | Sas 
B = =P 
i) B od’ 
=a © 2g 
e, 4. ass 
Us B rae 
cae (a ag 


eI OE a RS EE Ed eT RE BESTT ee fe sats tsa e BUIIXB IAL 
ESSE Ek OMT, Ce OS Pe FE eal Ca LAE oe Eee 8 DEA ean | SUlIUIy 
tee sae leer a ae ey Set eek CEE ne Wee eS ao itl ere Ses810AV 
Be TFs Be ee ES SE TF GE eae PTS. SY AE T TORE OS OE s[eqjoL, 
fiteg sta ee ger irl gr 6 em ie ee i es a sueuitoedg 
Se SPER SRE Bet gp EN Se ee eas a 3 eo a ena eliemenateae LOT 

Pde ag aaa eel |S ERIS Dawa |e et a ese 1 oa OR seSa if eae eee FOOT 
pee ney ag ees Pee ODrst Sst se eee Ss ee OD sea Sea er5e ae ~"80L1 
qtr) 5 bene eee (See (1 (ne She aeigs err eee Sop) oa Rand OD pelea os es ae O&ZT 
clea Laban Reva sei ODpaa||eegekrn et oe aoe OD tireae oso oe seer 
fix Bape Gs OHNE RI EG ODEs exe epee eee ee |e OD Serra |e marrs tye ae SOIT 
Sods oe dralataiohe Spal ata le 0 oe BR ciel antes Real ten ets tS Sc cae 869T 
hae Pat wane igRe OS OA hens Se OD ite | wet oer npr mewn Se INGNE SAS |e secant O6F9T 
BO SS Copiers ajar 8a eee OD ie aba—sentegt etter) eal ODEs ses to ees ~OF8T 
Fa eg aes ee ee ey D Daa es= sem es one OD oe al ere OD ip aa er ams aD 

“(Os A[Iv0U 
(itis ee eee ae qIMpy | 10 ysody [[8) snowvA | d'S°N°V | 777771 O8UT 
qoofqns 
WO eu1OJoq ae Aq[e00'T 074991109 ‘ON 50[818D 
-1xo1ddy 


SHIVW :‘SNVIGNI WZIONINGS 


359 


4 


HRDLICKA 


CATALOG OF HUMAN CRANIA 


"ICON ¢ ‘e[eur yng ‘T[eUTg 1 
= eves Sad gal | epee batman eaere PT CIE Be Pam otc? lr Saag feats) Ip gee | are ag P| (| (necae aia Iie abaaly (pears le-oaeam igweamer ee! Peon edger eal yom ee 
peal els sce aes calle vate | O Smee ios 3 ayer le ek age sd ee | ae ele ee ee ee ve S2sS55¢sSseGnTy a 
ee ee ee ee eee . © * ee eee eee ee a eo = I TOTAL 
Speaear Sie eee las ae 89°09 9% on Sirah ee ce MN Sere RES PRE ae soiakd enue SMM ESA 21k | ded la Een es Gl cto Pg 
So | are | eam) |e PR 5 oo acs meer Bes er oa ee fi eta) aca es (cP) nade lawyer ERR ako lo | ate s[840,1, 
CODE | (OD) es || (OD ee lie cae ee lage clear ls eel i ee |S al aca hee 699) (1) (hE) geld aes suemoeds 
Soa ag Seal pee (AA fe iG 2 Sg OR oie oe ga bey gel S spore ic Saleen ieee emu ars lem Gd eceraa O°gg Maa Heas Si iaaiplabmenianaaee L 
A et SER | Sea (nea SE: ae ae re Ss 5, ee Sl as | aah I eS, [eRe cet aos «| Dae 6 e we kc 91 Silene hese? 2s san 
Baise aie al oe rol oe | GE i Pla a a a a [Cae (orca Re SL acbecsenth gee |ies ==" s2eas Sn 
mes | ela 6°99 FBS Olea es ce ica a ee ee eto eset fe eT ee emetic eS eee 
oS s4| fee Aa | weaena eee emer olUIe Oly ee |e alee ae rile aye poe Ni ee Daneel (i isaen meager 1G) Gakieash > So) 20: 
epee pe |e ee Oia item rice le ctiete sealag Ny 3 1B ed fe | ee eee ee ep ae eee 
7 cee | a eR a CIR RY al Sal ae gaa see] eee pe (ec p sl eumaesal (. y) jamel aenenaeten’) (ne) (wana oH 
2 37 eae | eee (i pe (ames Goo yeesk Wida te tae alae lee le vsoe| a || ena ee 
Tae eae al (Neal nee aie os ipo Vi) AN am FS NW za Kl ns | aa ae 7 Lea |S IC Nes NSEC) (ce I J Gone RAR fol Rime ce 9 02 
es ae ieee cacao apeains Te a om ec Spa eG Ul Viana (icciae| incase Seana ees Kaen |ethaa Onell no a ci egos ne 
ry | [RG AR TS ie ip sie fsa nigeasaree (sepa ol [pee lope [haha geal bette ec | peepee oar all eg baenr Gikgie \eaos LAG: |S 1 9831 
° ° 
o 7 
= Sat aioe Bikers Ss 2 Z Fs S Ss Se fn S z S ry ey = ae 
| i=} o’'d ts} 45 <3 o tor ion lon ° a S Ss © 
Sha Fete ise tke 4 lg 21 aa al ee el Hee Ly <n Ue anitlee “ee ae (is i sam cl He = S| 8 
seed acs ee) Best Bt gfe etl pate ibe pel ele 
5 g/ss| ee] Fo| & ~ oa a a w w ss) 2s) > i= a =I = ou 7 lai : 
Sees pelea} te |e | PR | og ee eee |e | el gee sie ee) See 
_ = = = e oe 9a, = 2 Stal eel Si 
| (ae / S| BE | Be 4 a eae ase te pie Dw a eres 
eh i) Se = § f a ae Fs 
i (2 Je fd ees 2 = egies ee ee ~ | 3 9 ier a: 
5 = a a ore da or o gr . 8s Ss bon) 
in ae 2 i 8 a B Salers - 3 a| 


PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 87 


360 


SS ee a a ee a eS NE eee ee 
| | | | rae 5 | oe aes | ore eae | “hh | et ee | PST | PLT | nee ae Se | y aes yUpV pons visejseuy | WN 'S 0 | qa eee irre 460666 


ANV'ISI VISV.LSVNV 
Sm 


Dees | LONGIS Wewentcmeas| = Oar |20apl 2/2096 9°98 | £68 | § ET Ge Pe Tet) Bist St Ha eae Sean Pee Mabe ON [ssa | S| eee ea aaa Te OD ie o> ee OD ata cere 9890FS 
BODE | PREC eee | iain ES Blane ili pee i) eee Wer SUISoal ieee: GRE S DOE Mal RR ste ences ge Sth Se es ODE Pas br en eee Ose e |5" ses \) oo Se (Peers at S89GS 
Deter Cce TalCOsPrl a O80 08. Ose =| GEL ad) tend | ESSE) hae a Pes aie ae See Get eatin | aaa ATO Vee ea gaa OUNSHSH V9.5) | INPIN TS el|95 1 0se nao 99966 


ANILSOONV “LS 


----0-|-=----]---222-2422[------- Praa RCU Sletee can cess al neg Pe Pa |e ULE | Snowe oe oe cece 2a ce acta es sac dinsctec ieeaBe con ce oe 
2S | 2S ieee Salers i aaa Sodd o aUploe mint re at ey a aOel We era Oo. © | ee cement tapes i Swiey Race ASS eee 0s 
ett |e eee | = ee | oa Geeriee een beuaal no We elieres|UOr ek MPs GO) cn 2 = ee ag ee ee tye ey ROE 
ee ed | Cae et re Se or COR ee eater | eh oe a tA | ALE | 21M el an Re eee eee eey pene eel Se ween ee StS MG. oO nomena STRIOL 
1) ES (9) (9) (9) (£) (¢) (4) |(2) F sueuilosdg 
ee ee ioe oe es pel ee aw ft eles ORS Sa ieee DV ie Og Pe ap eee Bo in OBC eee oe i oe Belo een |e eee 
ed (eet | ree ea (COT wl ROR Oe tle FeO OL Oo alee > VICE PE OT nal ee en ee nd Op aise a aces OD eager lie OD ie arg orator 68L1 
AVX) ns a |e ae | eh Pl | 910 | 9°86 | 9°98 | 8°ST ORS te G10) Gre lien ene Se eae here oie 0 Dies Gee Opret== (5 PRODI Eurasia €8Z 
LCI GeLoeenltG) 88) 3|) Fe8) | Onhe al Sebtelpceee oat op op op 96L1 
ewes Rests tle ae le ee [aces (Se) Giles eaten OPE | L211 | -Wowey eymoyy qusng |7-~~~-Opr— | 72 Opt 2 |29 Opt 2a |r a ono aor 
een | Raed ea [= en el‘et | £001 | 668 | 7 6L | OFT GESTS Ope ees | Geseases wae teen ae nea SECU Te eae CD asrs |, ee O ister Esso sre ee UR 
Stes 18 °F1 1 66 Y 18 I '6L 6 ZI 0 FI L LI Bok Ses aed ae (2a, ea (Bota JUPV TOATY suyor 418 d 8 N Vv POT 
Bese AG a ea 2 Q bo s) S) 
a © ds © =. = a 5 D BEes 
S| 8 Bee [tee oe Pee ee eB gee 
Pee | oe ee | 2 | Be fe | el BBE ele 
Bp > o = = 4 oy . jo z ; 
Sets ‘W100 ae 3 S > & & 5 E os TOneULIojoq SGne AqyR00'T U01}091[09 ON 30[2180 
ors BB e = S B = =? -1xoiddy 
SJ ' ~ 53 > = 3 © B od : 
FA © a 3 a = 2 ae) 
S a as) a 8 S ra es 
n io fo} & Gi a cc oo 
So ° & a R. B Ah 
5 r=] ©) + } AS 


UAAIU SNHOL “LS 
SHIVNGY -LSVOO LSVa ‘VaINoTa 


361 


CATALOG OF HUMAN CRANIA—HRDLICKA 


“IBON 1 


Oe pest | os Pee | ao Se Lb°S1 |8L°SOT \90°86 \98°06 | IFT Ocha eSieer laa ipa iwicoe ais aa So paaas SE MAteieaCe IEE GS Re EI 
OvGetlparssateess: sia | mae ae Leet 49°06 «61818 = \89°Lh | 28 FSI | 0'9T ~-*-"SUTTUTJAT 
‘ag aaa map eyersrs “-lgo'st 9676 |91'98 |90°6 9ST € 1 | 2°21 --"-gasBl0A ¥ 
Qiao alee LOr9OT tates iscke Woke TLLE | 6 °82e! 9 ‘le Sea sBTE OTs 
(C3) Si eee anata | Sar (Ee (G7) (st) =|(91) ‘| (8T) (91) |(9T) ~-sueml0edg 
Sel eos -|---------lezet loo't6 |f6'68 19806 | TFIt | O'ST1| 9°91 aaa tere aan 2 07. 
See ede ee MORONS LOBE TSO Tee SY LR. INGLES COLE IM| ayo ltenl eae ek Sea MBIT all Peg OIP > coe Suis OD sane g|iuuemkOD eral en amen teen eteCnour 
Seal eos ISSSE Tse ole I eo F409 a REET OMe lo” acaiaenanlal ee |e eee | a ODS ||| see OD ee Sout se SeRIREEL UG LS 
aes es == cred pion slopes fosgom NG <orrllcupT legs Olers|pco os sae = tall NOPE se ean lO De uel penmen OD emo: alpine cam mepOuuaue 
i athe (ae eee ena [pile et eee Set Ee io aa Poll few baal heel ite 4 ony <7) a | eee er amear eae S| (ar) 10) 0104s) neem!) Vaden (fined!) Jeepers) sea eaaye a cilt hss 
See pee ip See ae alin: Me---\eo ay ISRSRAS |e eoR” NOE nS etn) RETO hSpeaity “li saaios ans lien Maki ola et aepelObal tr a ODP call noueeO Denn nell Rein er pune 
Coal || tae a) ERT Gee Ces ES Desa TANGA onl BL seecIToMGR Wel ee Tire MGRPIMICSEalee iki css> cca ek alles ce OGM|b- nt peer wer OD ieee lhe oO Daeraga ne ls een eV PORE 
Fe sgee eget ea Ree sae Ta | TICE Raa OSstNmal COLES mall PESlatea| | Cap bal shod Lowa s2 ni lei we Skee es allies bon nD alee rac Saas OD Case allt mere OD Se ial] eit eee LUGE 
Pao noo aca| See ae GRercas €0'ST [49°76 192°@8 |66°68 | SSI ERPS NG ae Wee ke Gace ieee | eres Goalnrenicenrag ergs Ops aia () Neeser’ peste eas g09ZLE 
aioe |p| |e NES 16°$1 |£8'76 |80°98 |80'@8 | FST (Gea A ok 2) Sues aa oa ea aS Fictcy SUP dee aeee aera (0) Opera a facet (0) Orla. satus i LEQZLE 
960 slrasee ses eee €6'7I (98°46 |Or‘s8 \48'78 | L°8T Aisi: at aa linea lnanscetnaeg Geet ees eed aoa Bat a GOs\Gc2, aca eee Opigezs 5 “S30 OD Meg ises aie 9T9ZLE 
36" el |S egePa ah Sees | oe PCT MMOcOAS NaISaseore. leaker USSPE\C SE Gin as eune o. + jon We cove 8 (1) eee ee (ry oes ees OD cls ee erie --“9Z9CLE 
Gap aca eg le nee a 20°ST |£6°76 |8¢'78 |89°08 | P'S Perel MOREA. Wi ecw cee relsgrs ates a GO GIE came aye aed (0) oh [apeeeeee ODsas sete cas ae PIOCLE 
Sagees |e ec pane ere ee “““l0L $1 184 °80I |90°66 |94°6L | 6ST Peete Re Ole cit ae he we eee ee wipe if 43 eres See OD =: leases (O) agian (ces meee > ST9ZLE 
Selb iG ih eee | ee: he a serge sae. TEED NSE Umea es eee See el pe (onl ames gaa =e OD ee (G) cig aal aamaneee as TO9ZLE 
S| |e er (eee tae | aaa ““lOL‘ST (86°66 12°98 |S9°LL | L°8T cep eRe ese a ee SC a ORO PUOTIIO a SeITINGS: (lol: o> ae emnnenU CRE 
e HOVad GNOWUO 


ae a FO er eer 


rs il ent See ln Ce tiere WO uOn Rae ines Tee | Be | BAL eo ee eee Seon oR: Lecce ease seas Se 
$0 sss le Ta OCTETS ILPRETO INDGUA)  UAGRORS letegu, IPMESI hee Ts OSOn “lice. :-cc- s,s san, | So ondss sce Seen uncer 1 nee igi Peg eke ieee nepummec as wae EE 
ce ak | a aa cert Rr ag fee lps ek leks lovee | een | owe | - 7 e cones eT cometn etek oes Bh daa ee eaeen ae 7 SesBioay 
PEAR ae le SIE CUP AOuiSeS kl laseaG =a seagate GEGBi I GLOLT SIGOL lori ness oSa wakes wei sah teem Aces cnc sense SER ls ae ee ae S[}OL 
(ls) a taesr ae FH @) (8) (2) (4) (or) | (2) CODY a0) aoe eee ee ae Sage ay aetna eee pte pomee SRS EE OS sueumloads 
*SU1U99} 8p 
Soe | eset |e -------| (og ‘Tr |@6FE |(@ 96) |(@'48) |(o'e8) |(9'8t) |(9FI)|(9'9T) | _TeIIG{o00 eyeIepoyW |---- ~~ OD Ee |=. BAUS MONI aeeNy | on OD» se): Seonnec wou S808 
~-+-=-|------|--------- o-|---------|-------|--------|-----2- G09: le ac (858) A cl F200 car | saa aioe oa eee omg [ee OD Bere oe: oe eee (0) Oe ol ieee OD Sie; d\n Sa 8C9ZES 
(a0) Fae = Sr eate POMOLGUT LOSE NGELeee CES ees MBeaRe |eSeeleo uteri \eOstiy. ‘lmcu. wrictsuesc.s2c0 salesowee CD aps|EYsissesct see GU pte ecsieeO Dn sean ecaans “77 TFT 89TbS 
Gee lee = Eras eer etn eo ee OR BRE OME: loo -. sts |e  ORROE| Loo BD ee a) | a ORS 2: nme a eae 
Samal be sae lo Pee lepine eI uO BL PRED Pe ebb oo cn ODI SD on OR | aes 
------|------|--------- --| geet lon tr | $:¢or | 66 | Y9L | OF CS a) ee cg a a Saar [ere OTD Dives | eon oats euIAUIg AON | N ‘SO [7 “LE9GKE 


| 


at SN AL a eee i ee ee ee ee ee 


VNUAWS MAN 


a a a ee SS Se ES ee 


hoe | a Eee ey al | peaemcemeiems 4 706 A Lage PY SE (0) 9°98 


684 | Tet PEO NEOR Se hss a eee ee OSE ae ee WORST, JUSISOIA) ules eicueen = eel ee on AT[BAOT UeAg 


Se ee eee el ee ee es SS SS SS ee 


HOVad LNAOSAYO 


PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 87 


362 


2c: | heat | ieee aaa | Seneaeaied RAGE eB ee ee Me Wd OE he PE Te Obs een csc 2. nas doesent dee. spa oR OP ee eee 
(1) ARS | heen, aerate | eres GL FL |86'06 88°68 |14°98 | 0°ST BOPT a MOONS de gow owt oar eS ee 90.652 = SERS a fees 2 cil di (eae Slate (T 
PoMCp IG claws Sen ek a aD Te iee sabe GUe. ceOe NO Ve ea) Ob Ne ee oe anciaaeaenee 1 7 [pee ear 2) ae eta Qbear as OpPLLE 
eee real oe ee OTST |97°S6 jog'ss |ss°98 | 9ST Die Wecal ey ete ee fe Hts et UN som. eke SOM ayaa Gt OMe alee oo eda CLAUS 
Heese ees irae Sate BEDE 60-00 160-68) Sa 28 GT 1} OO RANE aie ese Sn OOo lee es eae OD pars betes OD Rar [Geter sees OEPLLE 
SROnE| Giga aa eee emammmtenty eT) 7 a (2 aR a ec WS Se a) SN Cees] RES CU ieee eee Ops =| Se CDs feel a ee LBSLLE 
aS 7 | eae eS SNe GOS 71°96 |9eL8 |IL'78 | LEI 85210 A a ee ges fir hain 24 lite Siac) agin ae Seebeee Sr oem eee )/4 
GA aeGleg| oxic 2 | ee L6°FI |6¢°66 {19°06 \S6'S8 | OFT Pb ecules foo. -- sc oces > (ede om 13 aE ope ea! Oprs "| 12 Ore OE aN Oe BOS LL6 
Seema | Smears occa a Sgr EA OL NON SS VTC Oo ORE Oe RE sone ceca hose OR oss ren ca, MB eons [eae OW iowa. oo oes enn 
Gages cOeialseaess sl oc ST 7a me a a i eee IE 00G| Sao eae ODe Ss caleaces Qi a54| she ener “PEGLLE 
Pee iasokel <2. lang FARek? 1 ce -| 69 SB Bisbal Osh ome gee er os a Sac aoc aoe Oe ee aaaaeaeas | Sees een OD lasew oanai PS9LLE 
Tiger Meee state nte | wa aone 2 AE GL OO! COL EGY OB- G2 ae ABET: A GSET fe BT" one a UG? | Siee ewe = sou ORMan es age OD we | Cee eingaes _ 889228 
eee =. a | tae a Le‘st |69°76 97°98 67°68 | 8'eT DPI) aa) va rere Bi ssrA | >_> a9: | aire We POpaaye |- ORe 1s ee ee 
Onetipeeed| as = lees 1481 |70°96 06°98 |9F'e8 | F'ST Teale tei (| ae esa seE P| Oh eatin a Bas OD cai secon OD scare mea ae LO bLLE 
IRENE |e eases (ened tetra LOST {87°96 |36°98 |80°88 | L'eT Cee RG SHitees| eee ans ee eee eae Ope | P= eer da es ODerseil estas OD tales ne ~69PLL 
TS | [= ey ances lip 25 pe OL‘ST |96°96 |66°98 |LL°18 | &FT Shp Tal O1S Ble se aenean Se tnes bens =| pees 005 |e unas weed Diet se lace O Daa ass] oc sea eae P ORE 
(gece lial = = | eee 19°F W776 = \6L°78 |9L°18 | T'sl Bee ROP cba. Soaiere > x Senn | Seen SGclliccmaecleemd GDeainn| ee saat OD oo 5 on [fewer oe oe ~ USPLLE 
DVO We. ee LO°ST 06201 |68'96 |99°18 | LPI FAT EIU | CEG lnea sa eee a enn poem ae a eae pay aae 0 eee [Ere 0) oeeaal aie one 7 6SPLLE 
nea | > | ee 18$I |78°26 72°48 16°18 | 9°eT Ea [Beige bac oo sacs oe Sol oe as SOTO repeater 0 Deed eerie OD Se valle ae ow COCA 
Cavem aera ate. a) ae a 161 |41°@OE 99°16 |SI°18 | TFT CPSs I) a laa aie ese te ee ean OF elec creas ODER Si esswelO Deen valine hes eems ~BSPLLE 
D5> |S ae eae oer | eres OP ST |I7 TOT |29°06 |89°08 | FFI CVO LEO PAT i | Gata ore 8 une Rio. eed emma ges O05 eS eee oes OD ee ena (Ue Soll epee ~_ @I9LLE 
Tae lem, a ee ep tegtect | co eae 96ST |69°86 {90°88 |89°08 | OFT Curia OPA tes | (cag Soper serene rae ene OUel e a eearcne OD meee 9 (ee mnO Dates [noo ce vee sean Nee ae 
een (Reece ne te | See eee 00°ST 70°96 lI8'¥8 |£9°08 | Fer TVs Cope uy iaes eeyees = oS a(t OGE egeecgee sere Opa || CDiim shoes a. re {6/243 
ested er e|oe elec ee OVC Tie | SB e cde GaN es Ok ORaa RBRCILTE iPad kOe) aus ueemer soo" Neti wal haniaecsOul eerie Smet OOM en| pee OD cme lenk Tastee CCL Ae 
peed ee oe |e 18°F |00°00! 49°88 |99°6L | L°ST UST |RCe he as cen See eee a | eag te ae COR ereate wed Opie |seaee. O) reas est wee 
SSeS St T= ear Sees ES generates OL FL 98°96 |77'98 199°6L | 3°8T al 7a | ce) mre sims 117 ce Bim) es eee 
BEE Fe aaa eas | pe tiara G0°FT 69°46 68°98 |Le°6L | LOI OST | ‘OT Me ea Sk, |S eee |) Sa eager a | gee Re aR 1 | 
Reimer erent oe Ss ePSL |@l Gol |8¢°06 |Ie "GL | FFT spl | RSH els oe ei meest ee eo | ee ee ay [one eke tee Ogre Ieee OD Pac Jags toes scons 
peppers | oealece eo [oo a LEFT 96°66 jogs less | SST Pacis BOP ab ies |(oy BAe rate eee sk le ee (a ae eee are Opes kes. ops Patt ae sea --OBSLL8 
mime keer SL°FI 68°76 |$8°S8 |6¢°84 | 0'8T Peel WQRA: Ale - 5. <r sree ac ee ed Senate | Eee eo ew ES] Via (PORES 
= alee eee ae OL FT j19°86 W798 149°9L | @'El | Pet | 2 cLT OF [ereaeoeD | IW’ N'S'0 £2SLLE 
— ———— —— 

p aO Q 0) 2 Q w g is) 

aioe me |e] f |e] 8] 2 | F leek 

2] oe ee [ie lee ise foe [aes | A aBe 
aa ee icy = = ; = | BAe qoofqns 
& | ge Sa 2 MeSb ois S| ce | eel Bee 
~ |sz Be 5 = ms = EI a tore -txoiddy 
koe oe © © i = B os 
ia ae Es = | § e=| 4 ba 

i ee 2s = 8 i ce. eo 

= ° & & > B >e 

B B i) SE aA 

TVUAAVNVO 


penurju0op—SHIVNGA :LSVOO LSVa ‘VaIuNoTs 


363 


CATALOG OF HUMAN CRANIA—HRDLIGKA 


*“pe104seye 

*IBON 1 
eee eee 
COhaecmes 080 ‘T eoet | 9°1Ol | 166 | 668 | 8 ZT ORG Gace |e oe eee Tail ete ed LS | eee eee LO gata a RE Sg OD al ee LEERZS 
SY OY aaa, Ae ete OFL ‘T OL $I | 800r | £68 | 808 | I'L OSES te Oia cn ere eis oe ehenl|( 3 comin (1) S| Se ee cee oe ss OD ein fa Rk a =e eee QEE8TS 
(is 11 bere aa ee aed G28 ‘T L671 | 6GOl | 9°06 | 98L | OFT OORs | ben les alee as eee er eee ee WOPV | ~ esqoqoeeyO ey’T | INS’ [70 ELFBTS 


————————————— 0 0 8 ey 


eS aes 08e ‘T Lost | 6°96 9°98 | £08 | OFT OeViaeele, likens aoc ar ee Leet i ae” GOP aes vo es 3 Open es See eee pee 
ye eae | “771868 ‘T OO'ST | 4°96 878 | 9°64 | FST OBES OPE ae ti Sr ere lens oe OU teas AU aieyh UCULAT OU mer y ioNIa nt of: ee 


aa eae tape alle oe ee ODEGT-—InORRBmed hS2Gt | ORG ePephan=| PePL |G |Pareosi re csoo ogc gre a ye GSS IeS Ta Sa Sao ee 8 ge eae gS See BULIXB IT 
Ce epee les acce eae | eae DUP IC NA GHS8 oe ese Nee OR” 1 ONEL. AOS ep | B°Oh <leo sans Sener sate sss ac ae apa ome ee get ee TS Tt perk ge sa eap eee wer eae a ene ets BUITUT IAL 
OTe Camieo si ime cei S aa ecco aee OSC Tica SaATOcek | Cir Re BS r eR. Grete Ip L eee, — es ske ren ars SSeS tS oce spa sos aan BEd nae GE Ae pS ASE RS aS sosei0Ay 
CP el te Gaked | Sea oe loomsme ace LOSOG«: |teeee= ileeomrs| Se 3 BeO8- 10268 HGP COT sleeps sa- eso SS a tee PT re SoS aS eee Ses there a S[BIOT, 
(ees Giese tans (T) (9) (9) (9) (9) (9) (0) RS) Rear pentose ne os ae or: oper ope ge ene ae ng ee sueurpoedg 
tele Gal talescers =a |aaee TSIGBEVE “NOrLOr= “| 8508) sIWGnGe | O2ET MIESPE ROT. ee ats sate See aa OQ) lnre S525 see OP?5-*=| "25 =3Op =awea| sera ees ZIFIEe 
= Palka. a eres UPI: (ORES ease Naere* WReroR™ | Orer || Osprey eayy lac asoc 2 os 2 oF Saae alas aoe sgp.|ess22so55 552 Opaes is 5s se OP mara eee ees ORL OD 
PE | BESS pees = sas |Sek ee QOPI OSC. ORB 3] eGR pepe | hapless 2 S2p- <a oso 8 oso" eens a [Seams egg. ecgeas yess 2S OPs-s= =| 0s == eOP mies | sais sae SERIO 
ees | © eel aendacsss ss \eenae Bye | GroOe || Cte= | Osee? 1-8rCb | eb T | BOAT Woman esas So sas eee eee ee Foose eee OPS == 9) /=o Ss SOP Sea] a eR IOS 
pcm see SI gr se HTGY ea Pore S inl attend me lOR es OLG een One a GSO ed ee Seas pee ale ear 0G. |e ae 5 ODia eral tek ODroaes | anagem ae 
Cra eae ae een ge 2Rarl |sSeiO Nae MosOSee|osen NORE cpa — |e on Soa tage Bens 5h ce O¢ |-~~“eUIMOG|a IWON |--W'N'S'D [77777 PIPES 
ANUNOGTAWN 
a SE ee ee eee ee oe ee Se ee ee ee ee ee ee ae | Oa eo 
Pipe aOsG[s|segaes seal saa ese OLSS NOR MOE NAR COR NOe ROY aT OR ail aie CORT 26 essa ao Sioa SaaS Ria eee Fal cs os SEDI 1 ae eee se VIUEXB A 
Oe MA TG e Meigen corer s|'s0cesee SS EOSREe tl GOnOSem Le TS a aGOe Noro POVeL GsOk olen 1 pce se ea eS ger Sn eae ea? ae sole BULLI 
Bak, NPOVeL | ssa SSehs || eer LOST GUC NOREORE Nieieern| One IFO spiel Mota Wer so es ener sas a gee cos gee gs OB aD ee SodvleAy 
FOULIPSSOLs tees een esse acs aa CCTTS aE aera 5 eee ISI LO Ha E2708) 2 9) races gernieeies ea eye ey ECs Ase SRR Se STE ee eel S[BIOL, 
CAO GD) sential leita (48) = -\(48) (48) \(68) | (28) tes) GY See ee cect eee ee AE: a REA RReET Te icp aa. eae suem1oedg 
*SUuIUe} 
erciees | ges 92 eae Sa cse eh ST |89°98 81'S \9S°%6 | O°ET | 2°ST | O'ZT | -3e [e3TdI000 yqaITg |--------- GOB garnet ODF aqligcmns ODE Fae vena BZGLLE 
E uskidlisus iil Pepe teeeas|| ho Seek gees ioalll de eee ala ea CLE (Pa ees eas PSO CAaO Tale a ra sas nrceg tog a 00g eee aa Coy peas |laea (8 Desa [per eee 7 S0G2LE 
SST a5 oe eed oes eanaa| COST 6S 8 NSS 88 WR I68. Osh. AOC IP al|ighaGQh. — lly. strata sen dl Eee Bee BGSs| Cake IOP 1d Sac OD Ss aaa ee BRULD 
ig Lalas ad | Medi | Ss ec ONS Se Telos FL eISa OGeLe = cO°e he Alay eal RO: ll aoscuesacs c=" -—50=> 5 learn (ifs) | aes ace OD55=59|i=5 ORs. aes ae eSy SamaCePLe 
poems | ance ca kesesconl doaei goss PECTS STOR OCT Ss NGG ans eke ie <1 ESOT ISSN. | ilar es sn Zassse* Sasa ooo eal sese ase Ld | apace ae Opi pein) weet beleleeeesinges .).<) 
ESTAS 9 |e a lta SECM eo bone Wer ees OO meedliGsele: jlURephalcOeLIeoullss=ssese0 eos 22 2 ee ql cea (> | lanai a mena ODpame | ieee e oi seats | Mmener ses: PSELLE 
7S 2a ee a heen eal cee pe eal] PP 2 C tam 09 ea) a 57 a ela ieee | ell aaa an Cee) Canes) iaaeat jaro g') 0/2 
Sprgrr lpree eae ree avebhiras aaa ay epclOOFELlSerebe= 17628) e | G0S8. \otaOl. cleGsh Tal QuGia: a anqseieess ts aee Sos |casa Geplset sce ScOD seer sie sk ops=2= (eee “"-~“QTSLL8 


155192—40——3 


OF THE NATIONAL MUSEUM VOL. 87 


PROCEEDINGS 


364 


Reel letecd Pos == aaa 00ST |sZo0r \9r 88 
97h | GCE TTT | /86 ST (847007 |88 "88 
SOs giles sss ts oe 16°FI |93°66 |66°98 
i cee ail ptaete ss soma a eC WG Rae. ieiaisto 


“ype 
DA GE) Saal | SPO 2 ee ate a ge peer SRUIRT Oe ees em oar snes ODF Sal irs ORR Aes Peat nan haope 9% 
“pose 
OF DA ocr mete cates es eae SIDS DAC IN |e teases cane ODES Sal Evers ODF A Alans en ener las 
(4 | Pee eae ty ese eg aoa OD iter Ree ae eee ODS aipaaies Mt | 9 Sees le eeae eames? rai 
“‘INpB 
| See a | Se ain ae eg 7 Say DvsWOn Kell pry Sa = =a ess OPe7= aliases 2) OPE | pias gee II 
(i ee || Sas Rada eeins pa peat S| cay pane Oia ern Serene OBEr ea lere ine ODE Fa Saas Sets > = eats € 
Sealey |pa ko teenage gta beara re OGaleass 27 yeoeeesy OD PeTes eae OD ah istas anes is 
(OH)! Se lear gett ps he hea eae of hao meee Gal eens ae O Dai tl ceses OD S| bye oo iceea eee £8 
1a ee | Se nian ora aaa! (aon gry (og ere oo 0} Os Seco | cia ODS ai Ea eae 02 
‘938 Op 
SEB alee ies LPS Te hee oe ~PIOLIBONT pO SPBLAOT10 Mis | aT NG Sei |e memnes 1% 


‘ON [BUOIsIAoIg 


SS SS ae eee eee es eee ee 


89 Gseliss= sees ames 0S€ t €6 ‘FI 9°90I | 0°68 4°98 
-'9 CS eee 061 A! 0¢ FI 8°16 &°S8 | OSL 
9°9 GPL ellen =e Shares 012 T GLP (69°IOl \@t'l8 IVI 6L 
GICISSEeCouhes saskel se OFS ‘3 GVi0G eras oe [eee 
CC) ee | CC) ie ce eee (2) (2) (3) (3) (9) 
ee aS leaden deat Oho em san| PRE: [ego ee soles cee 4°98 
Mapes hg |eeee wales ire = Se jae tae | eaee: soe 9°38 
r9 ( Gl 6 (aa ae eae ose T £6 FT 8°46 § G8 Hehe 
Deel Neel (Se etka n eee ete ceere (Bo aes | Soa [Sve @°9L 
8°9 Tee | eeege ae Sa O06 ‘T 0¢ “FT G9Or | 0°68 | 0&2 
p> (o) ) be 
as ge g im e Bo 
2 = © =) 3 S 3 
2 B a9 me = = = 
os bret ts _ by q ~ 
2 io) xe} + & ~ 
& |ovy | rem Rr = 3 = = 
Belarc) Une, | ae. a & = 8 
poe ae 8 B & > sy 
Ce re oO ay 3 
Saiz, = a 3 By 
g| = Be Roles 
x. ° & & 
5 i=} ot 


qUSIsy CUlsoIg-UOIseg 


“UINXBUI [21948] “TLIC 


qqgvVTIOa Tad 
> CR | I a i a SUNIXe YL 
Sle oP eee eee bey ee he SRR AP ELE SES en Rees Sp RE ee env NSREE Oe Se ee aes SUNINIYL 
Oo Ee alee oes pa ee oe ae ee Be Bee Re ee eR BE Oe a ee AOA SosBloA Vy 
CBR re ae Se SaaS ge ee erg on Ee ode eS ee ee a PERE = Seg] Pee ei eS s[e10.L 
(G) a eae ee a tee a eg en ae pe Po ni na ae eee sueuroedg 
(SA Calan See ape eae a ba Eee ter! CO Re Nene eae em OD s=se spe oe OD rns es ea CSscrEe 
LEAD: Viol | eee a CATO Bet EA SA EP NS Ree ODe ree re oes ODS eecd |= Fara (2) USS Ses] eee itera se L88SPE 
LILES NEMS eae ere te ae Oi Epesen Sree e: ODSe<>S sae ae OD a aie ce oe ee LOLSES 
TSE ae eee Sey ee OGaleaes Sars ess ea OD Bea mei|ieremeare OD Segtes esate ees FSSCFE 
CA ees aaa as || CE ieee RTE O YT o[ SUS 3) 5 eT ATs Noe SS 0 ese eae S9LSFE 
BS Ss 
i) 
8 BS qoatqns 
Boe woNeUTI0}aq pee Ayyeoory W01}09[[09 ‘ON SopRIVQ 
pe -xo1ddy 
2S 
So 
e 
a8 


LNIOd TWNVO 


panunu0d—SHTIVNGd ‘LSVOO LSVH ‘VdIUOTs 


365 


v 


CATALOG OF HUMAN CRANIA—HRDLICKA 


Sea Sea GBs: one ooo get jest || 988 oss | 2°08 | OFT CPG ORLES ol ease ait aa aren oa noir YUAN D) al ee -ABIJOC IWON |" W'N’S'A [7-777 ZOLFSZ 
ete ee eee ee el ana e ee eee ee eee eS SSeS SSS SS EE 
AVUTAG 

Sa a a eS ee 
OS ‘T jg0'ST | 8°66 OEE Never oy tet Obie |KOseis lis aeacsen ss Fe SSN ENE SS Sunway ee eas = Se Se Baier aaa: BUIIXBIAL 

GIz‘I |OL‘tI | 6°36 OTD Oatye Wy Gao P6%e |i Ge0le asses ee ee eich Sia Los SET LENT SE SOs Ea LS ao. ee BULIOLTAL 

e'eee ‘Il |ssmr |¢e-96 |89°98 |J0'68 | FSI Tbe zee ale eet Se ae EEE ae ae ee ae ee er ae sosBl0A ¥ 

Sa Sarl so al ae Se (VENA AGE Nome pallneran van ce a al cay RERRaIAPAG OTM coun aici aan eee= Sate ais a a Sp>> are ee Ree aS Sareee s[Bq01, 
ae sil (ie eal te ace (€) (g) (8) (8) (9) (8) (9) cae) ae as | cateenae aae eok eete en Fea daa TEU Por Shee te thee Seana yoo os sueumjoeds 
Savers eras Tae en ee Pa aS i plea [et Suelnaceanae WCrrleltOceE OR ae So oe ate | Ga Ge ae oie ee | ee OD ee | ee ee LOS LO 
Tiina aes | amma eal Tame Sa) 2 ee o78 | 768 | Let FCPS POLOss Bl reeset nee ees ts | ees OO: Esa ea ee Ope eee Opa scala as eae FOSLZE 
ie ga Slee cog ‘T1 |g0°SI | 2°86 Gav Gia lea ghia Pee litad iS seis (RVs Ue oallcs Se natal MR na Oe all ee ee (Al ee Be 5 a OD dene [aca Op seas Baers a GOBLZE 
Saati p ep ae} ogi vt eS ae ele kB one Thal ael\ en ee QeoTe Gc let all weak > ae | es Gece se Gani sakes ae OD sor > oe C0) alas) ea as ~-""EO8LZE 
sy Eel See ee ee ee i}: 120105 Call tar earls nie Sal be aa j Gaited eee GSP Ial OCR seca eee | =a |e ee ae (tii gies ta Se ODE geera| aoe O) ta a || Ee ea SO8LZE 
7 ae hein] eae S555 |KGTCe Tee a Rap lam |(eSubo Ose eLi6e Neonek Meer. eein. o\csmcs tee Meee | ee eae eCOL | o- 7e A COR ILA OG AGO Ne | socio NI“ S (0) | ete i mem 


‘ON 30[848() 


NOLNAO® 
Oe ee a 0S SSS 
OE Rah la naman al EESEe Mea AONT a \S2c00 en |GeuoOre SOndsy | eb ore FAG) Bre) ees | areas A RES pee Pee ION Dep ase: era pas DRE IE NR PEE GSS EET BUIXB 
PATE =A 0) 2h ana (Naan eieen OGY =a MGa00 m= |PGa78e al89e9e 91 ONET € Sl | 291 te SOT Feeney eee a Se nme Cn eS San nee rane Rae ALT cline he ~ BUNIUT AL 
SOR Rbetlalpcs are. =| nes TSE 12°96 |80°48 \$7'18 | LST [Eo Cel, Ce en ee See eR aS eS SEE es ape TSE E EMS Gers te ene YS Lars | soaeiea Vy 
1 ea Cas | 25 |e sap Sse TOA (04 Ree Ces tap taek | OFS Sle [Oe CORSA | Seal (ss Rae Leaver Henman \ Iker WaLe pyaaecE s Enno emu qeee eee c Me ne S[TBq01, 
(8) (2) «ool | Sires eae ee Spend (21) (41) (41) (98) (21) (Oa) 807) alae ee SS ee ae ee eg ee Ss ee ee ie suoujoeds 
Fan || Sane | [Foes | ea | 29 cael Ge) One| SOL She SORLS aaa OneD CSOT CBB el occ eoe we oS ees | De ASOD | a eae eee 0 oat ees OD oon ieee CICS 
ane. Old pesca! Saas oe |OL V5 78°06 |69°78 \88°48 | T'ST c‘yI | SOL Be ag ee eee ORE enue OD eal nara OD ao, Eig pene OF 
ioe |i ae oa aks = eel ims] Ve ccamaciee | imma ol Peace cA Liha 1) Ae Seam VU A Gea ara ae ee gas as BESSE RE SO Se eODE= SSaih te OD se” —sl-ae ane a ieee 
Soar | Eee ae TTT 8h FL lek 00r 6266 |86°98 | 0 FT 6°EI | €°9T Be nS eran ger Ss GON MDI DILTAL |e eerece 2 niciane 2 D emai] ek ace clay | eine eee Seema 
ora bere |e -———7|\senoonme (00 FL (90 66 \e9 98) |Jon98) oor PPT | 691 a Sonning Rian IGP ieee boomin SE SESE GERORS ERODE Seal a OD a= 15 (Ss, oo a airs 
eae. Bee eee aaa eee ey ae Tae Oh me UGS TA AYO ell MORE Teta REE De | Ron ae (asi a tee ted om ee te | SURLY OAC |e eee cece aie OD egy SOD ieee i eh 
pupae mara ae eae scaoa| (eae e s IGLe PIs s |HOseGre |SE7O8's (66'S | le PST Leb ig(eRN0 De slices a Wane rd in| oni OD Tee ae. Piraks e ODS Sete © ODS pyc | co ay oF 
Seagal Sap ea ee 7 8h ST 189596 88°48) S668 | 1 FL OMe WO ne hee be onl Seema DION Serer ee OD yeas Se (i) eee | ei sree Se 1x6 
nae aetll eee] Spa SS erd| 5 Se arate | Senet eel |bew eet ene OSEBRS «eres mer OSB WO SE Te |v ae eae nace PEER E e OG Sees 00) el (eee OPCS ier ceeen ie OD 
aaa ene |neeieara ss | emmmneses CCC Tun Oo ny Gea |G0Go ben | LON an LOnGL L‘bI | 0°81 ae eck dene g TRY || peicatel 9) (0 Sal lumen se) aac ae Na eaae Oh bac ee SZ 
*A£1}OUL 
Stabe anor sorr Saree ea gas | bebe col | hagas sar d| Sie cge| 0 el] Datel conte G‘FT | 8 LT -mAS® “WS [2101009 | 0G. | Ae se QDI a= a|Fer ODE ie areas 304 
oe alee San Gomes ae (eaeanans|00 Himniecc00fe\9a.06) S08 =| Orel CT At (0A 6 aa anager Magni uoeae See seee (sa ameter DIOR |e a ODS Sail mares OD Gg * Fa tee 0g 
eee asee iro ote Tun Lemna (SPSS -\66246 = |189°L8) 0808) || Takk Pave Reel ae 5| enue e & omerpees a CPAs ee eet s OD Sesnepe| aan OD ateea|iseorn eas eee eager ate 
Ov SD Sm TS | gems ae enema. OS FI (69°96 |96°98 |L7'08 | 0°ST OFC THIEGROL pa lic cee ast eee eo oe PGellne # Sonos ee OD See | ee cOD o am | nae ee 98 
wi ons pies Se SSE RTS UE. MOO toe VTS. VETO SA) AL (AG 77S Sl eae Coe, So oeee |e ngmonlod oS wg setae OD ele ahaa a [Rn ae a cen BP ST 
pip boa ok Se ae ee ET os‘st |77'76 16°78 \97°08 | 9ST ¥ FL | 6 LT del be Snyrgiee ea eis te (heeds Ss gUL S| ee ee ODES rrilpeaaet ODnaeca |e Ze RG Sat 7 8 


See TEE ka | a a (rg ae eee ne RS ee Gi08 milan oamens CSP TSIPS UL sole ween a seal a aes ore ccna Ag Rae Some Rae ee alla “Op 


PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 87 


366 


SE 288 |e 8 ee ey 7% | $9 : Die Suse ee) OS | OrROee RG mel Gre) OG.) lnOs2e” | \Gc0G an |kccelelcncams ta = saan ORO GEE 
Seer ee io ele eh lreeca ly ae el eae LAOS \eiee Gibielene = Sal Seg tas (eat go eer ocala el ne = Soe Sree | epi |e SS, ROBES 
aaa prasad (etn ames (aa (Paar Ia oe | a ale eene| Per ene ee | ea [ec ee CO Bigs see oa | eee ae | ea | oa es gc ee eR DUES 
ANILSODNV “LS 

Toe eR eae ae rere, ee Fe (ee oct See | | See 
eens beeen ens | pn bis |e ea ee ee ae | eae cae RE ce ciesl Wee mune |e eae ame Pe es cog sce all ee oe eek eae eal om eee ee eee cle ee BI Te ae Coa eee ce BSUIIXB AL 
ral | catia | naga ad |g oe ariel me | dar | emanate ia | eee | a cee (eager ne Serine te te ee Sree ered poe en Sareea Seees sapere |sasenerenea = BUI 
eeeeeer | aes | peers | eee te | noes eae a | wea ener slice SReREN IC) Abe Elie ccs |e ae a ia Ses ono ee os eon ne een Ee Doe [eee calaae oo teeter ose SosvloA VY 
ace | aan eee lee Reet coe ee oe | een eres ran eee er el a ee aS pe en ee Rae aaron a gn ee | eee aoe panes anne eaeser oc s[840.7, 
ra iol |e or beara (ia es falar Ge OD as esas ane ik = cele So Eas lpia 5 | sakes ne eae ee toe eal) Seeders |\((S) eel saee peak OUNOO TS 
aes | eeeets | erent | aaa eso asad |G IS | SEI Tm a Sele a =| sea be |e ee eas de | ce acs a ea eae ee O6LT 
SEE Se aloe a age fos a Oe Se eee fae alee eae ace meme Daa pence (ace ated mere anaes (ced lee eee eta.) 
= Tipe | spall ae ea Mal] (Gi inate eal eso cma fe hee Kerang gl fia ide A la icici 5 | esate (1917: ety spas 2 3 Se lnm eene 4:4 
aoeeaae | es eps |e | asec cece fice | cee sa cae eal > eos | a= Sa SPREE ERE nee eee ea ee ae en econ eee S6LI 
ieee eevee | enaeaines | nega (ce ay aiaiets | reg | eas | ae pegs en lo ga | Sage [ies | Ga ce eas ea es ae eee a acai Res Eee eee L8LI 
ener | eee na | emia |e ean | esa ice ag| serene eka eg es (ee = lee ee |e a SoS e eee ee eae Saeco oe eee dee oe alee eos ea ee ee eee 8081 
cana | wine | eae nal (eaewan |i aoe rats cell wde 77 iGacalce Spl Paeae Coles exe lee ee| ee a ae eal ee eee oe ele pale ee ees POLI 
° ° 

cS) tH q is ZANE a iS) Spike |e re ° > tj bo td to ry S| |] (eo! 

eee ee tele eles vel) eee ee Ce) Se) eye 

B @ S| Ss | vo J 2 £ = = = ee = ee S & 5 5 6 s a B 

; ua Si al) [pce (el a d= a a = = = g ? i = a iS ee Pe eae a 

PG ieelse/ SEL EEL EL E/E] Fl El elelaelal] |b) 2] 8] & loeelele 

eiletlee| Fs leg} 8 |e |B) § | Flglegileie2] & | |B] & | g lelXElofXB] Be] ‘onset 

© gs re) So = - - © © og og oq iS) re) os =) se 

_ t gS Be o- a aS Qa Q i=" oa = i=} e > = os o~ 

p |22| 5) 22 | ee : Blot tee sep leet oe | = Ji facet (cessed fae 

Bose | ois |-Bes| i #, gn ee ene eS a eso ame ea = 

Ba lees |e -ceUe te B =e = S| 8] 2 


UAAIN SNHOL “LS 
penuyju0o—SaIVNGd -LSVOO LSVa ‘VGIudOTI 


367 


CATALOG OF HUMAN CRANIA—HRDLICKA 


"IBON 1 
SEED RAIS | eee aes] Dene Neer Lia al Oxcan nO. Sia maaan PE gia IN Aiaats) | neierene] atm arte eri cig A| eee es| Pyeng 1 CY Et erage 2S Nai BRET. aleeenen ss Ye Si Bae PE ead BULIXB YT 
se al (Pagel (ietceeee| (pecenmmae| (Om Sees OR AN a ml Pde Ae | (peace (ape) are |PPie es fe cee £1] aes 4| | marge eevee (74a bet (ees O09, SER sre a Nl ee eee LI USAT 
Reet lease 1 ( 2 ray Naar USS ELS Er Saeed [es ACS Reels os hc eae | PR es [ieee] [Fe ay Saou | MEAS n) ERR ai fren ere LOO eae (Oe [See ae a bie CM oo Pn eet 1 ger A UA RRR Ee ca SOSvIOAY 
Crmee abe |ore Wik. eke Ore MES PI oo Ea See le cae ee ees atta Clgceee eae Sree CECA OB eae oe alten co alpen mmr a eaiaerd | om OV Tean | ic Senn 
ee Sel AO 1@ ere) 1 eas leo 1 1a 1M. 1s ie) See 1 enmeeee 
ae pane ake sl eee aE |p a ol Sees | ee eee I eM oc Gee alone cn eet al 8 Sg] Gen Pes Stee gee lic mega cide cc dics au itee |  aeel (ie De Re Ee COE OITOD 
SS ea ae af Sp pe lei ec (a [a | fg | ee dl eae fe ge eee cae (enemy [oe eaeta ee “Sha ae eae MPa lee ere a 2c eee ma ~~ LOQGLE 
See se ary (a PS Se al Re |e (ee eee Sine | te fs |e aeen NaeeNic ee e 4 aee s gd ele, SRE el cna dele ec Sh ene Dee | eee ene 
SE Sal (Se a ag el ee el a aoe See | ee eee peas Gee Ee Me le ee NS ere POD We ee slic ews * at Sed he eee Cee eo ree DE OGLE 
5 Sl lpn a Che el aes ao) Sea oS ees | ated Caee |ee|(oees ie eerie een Me ES oe Une ge Lie Soe CBR ole ogee ae eee re ct pew Gt ot eNOS. Oe unin a SL9ZLE 
aires | Siemens ac | Se Ge 9G Ses | ee | ee ees Siac Calta |p a Ai MR OE ie Ma S| eh ih ee Og PP al eee ane ee PE9SLE 
eee | oe | ee | en Pea Sema lea rule ele ae (co he cli et [Ete lire ce alla cates ogy TIS ele Adee /8 oS: Orel eon eer etiaea PPOSLE 
Sea aba | mere s|| 90 ea ee ees | ae | Me aie Se es Oe a ee ibe as | eae — ems (RR tet eee eee eee Pe He, eae tee - gl [See “mallee = [5 Gea ot rns ~“TI9SLE 
oa sal as Sani | ere ayaa ieee | Oe Rae | Se ts ee al Melee cer |’ ae a rca es ee ees a eee LAN e SPE sa er He ae ae i, ew Reed es oa a Cees 
= aay (Rei) [chanel] eNRats (OI ait (Romo (hae aen| aS al (Pa ie | FREE (RSS| Rais |e ON | eeigere amer en Paras 0) We leenmeenae Roamainnen, (etme gy eerie Peters boon ie ~~~ LE9GLE 
aed | ae 0°96 | 0°9 Lo {L079 | 9° Sih lee tee cles cal tea Slee le ne eee ee, NOLO pce or ales ee | ODOUR alee oll Goan iene LLC Liee 
3F 2xs| see ee aaa ens call tee | OTS GS OTe aa OSIe | RORLSP |ecs ran MONG. esas J|80 0) memes [feet 99°9 8°6 06 RYOTE 0808: 10" == SN CArC se. on gaaeeneoenoGEo 
Sina [eek] Se aia (Rr a Ieee es Bi RGESTE | ech | NOL ie | emer ae oceet Cckt sioell exes [eum |. see || Cie ens | Nt | NONOR | wana) pence ee GRR 9, errr (is) Gl aeeeraae ee si 4" 
Teel ig Oh eee arn ae |e oul | PREa een SR pie [poten |Toaee: |os resol Patt, rice alles accede up enOw imeme. Ws cook el Soak Ed 11 aero papal) Semen ol eee RRR LOciae 
cial | Sicha ied | saci | Rac | Be aed casi | Wie NAN Sin | Pare tace | — vail) ek cas cgl e <[ecae | ree = 4) ol caes ove: co |[h wee | eee ee ee Race | ee re | COM ee TO9ZLE 
nas tain s|Goe ee fi Bak = ies 5, Bioes| Sa EAS | Serse |S see leee IC Racalawbe ile Sy acy Sarees alee me <0 hol HOMO, oil mde ime all ec abeyeadl ees wentel | pea fm ell cea | eee im aR CSIR 

HOVad GNOWYO 
pees Satan sh Uae SE re CAA Seu eee qh ie hel ep AaAO | VAAL tea | (OMe EE Tt 099 0°%L 2‘0r | 06 OS O17 a Se ca Wee aoe (Ga 4 | ae “77> BUIIXB AT 
a ee ol ee Sine ratenleiee ak Culeane sOsrOulectos) Gesor inoue: IOhoeen apes 0 6h ¢ 89 F'6 c'°8 96 ca ge lee a Realty ae ee UN 
Coes ee ey earn (ie Ez TER a em 68°97 \93'% | 6% | 47°96 | 0°36 | 9 IcL'e | 9'E |Gr's O'%o |S% OL 66 {92°8 Ge il earn all eka SOLES Eon eae sesvloaAy 
vel Saas Ab gl te i Pagal em cea US Aaa [ad Dal Ia eae [re ae $8 OL | S°L |S% "OT | 69 DEPOT WESEOR TE ELOO es RGe2 08 SON Ir yee al bee TOG 4 ig ete es S[840.L 
Se Ce Ie 1M. On Or 10, Oo TO me ee (nen IO. IO. I a@, 1G Ie. Kl ie, --suoumjoodg 
meee s site Stale | (ts ae [oe ate | Sa ae eg [Ege rea oes | Bact |e Seo rs Ae ee | rea snes Pe abe ae |S seeel > Umm UP ES, Gk ee Sd oa Wigs, (OSES S| ON op oes ~~~" GEB088 
Diderot eee | ek en is eR ep tee [Eee a) [ee ae Se Fe pero ae | ae al) eptoet poke eaten | he ee tae | eran | aoa pal Soe aad Fae eel aden Saeed [yi Ga pee ae 7" 829642 
Oe |e eee | agen |apeoegint (aa ae aa ie aia | ONea acer Gee earn (a Casal Pgnieat a OFS repos een 016: O'CL1 LOle | e0r8 Ol Oars (Ol G7) en) eau (jt ane ee 66414 
Sf ag ape asl sy peerage peg ae ae Pa eg appt el Pegi eee ee pt ae =F Sed Vilas S| oben, MOG Ga eo ek ae | eae ee en Ne ee a mens 655.4 
rte (Ot we agg eal x =i |gesee- (pe ag |e set te teeta ose Bal eee on| [my tel eo oan ance haa oer BuGy els ees |e eae | sta ell a ee ee | | ee mn S554 
Sn aie wel Pagel (oes Bit co eee IT s e tae "eae eae ce rend ae mea ee Sa ol eg ad |g eel ee HG Same Se all FF Se Ades | Saeee |" ae eae ||t te ee ~~" LE9GES 
VNUYUAWS MAN 
| 

eemees (Ge aaaa Sere meee eo on IMO OT eos lee Pa SOs Om 7. sa teres: meee GTeee |e ces lps se eee On |e || Se e e ersae | Dee Can a ~~~" "~~ AT[BOOT WEES 


HOVad LNXOSaYO 


PROCEEDINGS OF THE NATIONAL MUSEUM VoL. 87 


368 


[equoIy “maeIG 


mvogacagoes 


sisAyagusg 
qe JusIeq ‘Mer IOMOT 


zrapuy 
‘“oip snj0aa7P LaddQ 


“WIXBU YpPBoIq 
‘qo1ly ivjoeATy JeddqQ 


q43ue| 
‘qoly iepoeaTy ieddqQ 


“TOIxX8Ur 


LapUuy 1DSDAT 


19 
a 


own 
ANN 


ite] 
1D HO 1010 
AANAN 


12 0 
aN 


x 
NANO 


wo 


ACMNS 
Hid 19 15.15 


bei) 
1515 


| 


LOA AEE 2 Ata AMIE LGN eRe eS INT Rs ONG) at a= We Phe ee less Seoul PNG lee OISLLE 
QUSSSealiesiOn| (uate |CSECn lncccm (nCCCma Occ mn NO LOOmEn GOs OSGE ali caOl als at GesiC0 16 unl po nel assume ea OFPLLE 
poet Me 2 | Phot anal tee eect tee ce aene OKO tee Coole a3 cee cle Gees ia iene | cae. pare kaaie T6SLLE 
Sic abate |S PRcMeul i aehactea b Saeoeee ESOU mecca cree cess eae 3 ae 10 ea epee OSPLLE 
Bins aol \incglaahd asa eceeeetincel| alleen O)s(Saees| Seance etewaal cease igemonl|> aoe eepeonaanas ALIAS 
ati ees Oper eee SS|P Tose OSB. ose see ee See eee Sa on alee seca ae see TORI Te 
SOLU R ia TesORE | EStGes | §Gicme |CcnenNGLemmn nec? men lO.SDes |NCcOlomlsceGha ales Olen GAGS oil Ll0291e 1 ORGIN |enaas sameness SOSLLE 
Tica Gocabecoaal \Seakmaicagl| eases \asaliliinacs Tei [ee | eae eee | Pesaran pare aoa R ert ceeera cea erp e 
91°S6 \7é'S6 |c9°S | L°E | FS |oP's 06Y 9°89 v6 ¥'8 G6 «6\8r'8r = 49°48 Dit al Recital ee eee c= PESLLE 
TOSOGE VGsOGeleIStae Gap eal eeOk bu seees ne ceee— 9 aeatee nal sage es ete | at GOED ANON || ENF PSOLLE 
eS OSSLOR Ene In leben ear eal NOT Gaal ets ea slieat tees s | NOROTe eo ne as aal ee aap eee cae eee En eae cee RO 
aoe Nasco eal See ee SYOT lita ies lies ee | Canaan | PL Saal | Re aa 
ina OyeS ia meets ORC oe neeeall ORs ema nny oemelOrOOm sNOKOTen| eG) <4\nSeOL= |@2109) = |mae aan alt She In| sa ceaaaetee OBIE 
GELB ma FGSGGR|PLSeh | NOnCHn RONG NORGE INO LCoE sIRO“7OEREISTNOTe Il P2655 e9ODen|OOn9 Gas | fteeGle | TOnPIel sas aacemamae a 69FLLE 
00208— |B=s=as Ose less: (yell Ie are a lesen fay faeces FLOUR hOuO | esau ae | Coase | ea eames lee eae 6EFLLE 
Some Vasanl canes |Gouee Ghecen| epee hat 0rLO) = WAR Gies cease |2ONOn alii eos 19B89Rn sles | s-aane sane e as OSFLLE 
BSETGIMIBBRIGHIPL Gen ezacrnl EP SGeul ap sCre TONG e tO sCae PAO beleGaGa wliGhOln| 1648905 69h090 epee yells tae cece mas 6SPLLE 
Seg [po eae cea oe valg ree aligs a (ORO PES 2a ge epee eal phew gel |e cases ce S6SLLE 
AOC NOPE We OTP NOR ee Gh Newiye IR) exe eIS9) <I Ss DSSic lies eae ae as S8PLLE 
BOE WOE ANGUS. AIS ie |S aM Geto AONE AIG IR ae a [Poe aye [pasos oe ZIOLLE 
pantie (ceceal (eae Bil Seats ee a ee Ne ae IN Dag [ee ae | a eG al ee ae PE 
BES ee a GE RES eat paces CHO [ons | eee enc an| euaseann | Pmuene Siaacied| bs <> sakes TCCLLE 
SSS ra aS aa ee cas eel ey eee ees eae Ge eee Z6SLLE 
Be aataleesees arene alle ShO pas eee seas |= seer es eines | ge eae cee lie cae cee ORUELS 
=a clea cease Poacaceea) Petsemry ae ew epee SAO aei| ae cess || [ese aes | eee |p eee | eee aaee eam BUGLE 
PAGO Garou lnescue| Mtare | eOkS a\NGpsGr | eucsss: |e anmeraa 574 all NC: eal (acolo reese [re te O;SIa | ae eee OZPLLE 
ese 2ssclascs= aso SS aoe aa cm Lees es | etal (0 7] eee (eee ere eel nc | (0) 1 Ghd [eee eel 1 1/10 
East | Sas | uganda ele ee | ea al ec ee ee 98SLLE 
13500. \cseee 1 i arene USGeslnscs se lgeareaesleece eae Se Gee INDE S eral eae eaks |p acesna sce a Obb it eieeeseees ZOPLLE 
AES | het pda ateral aol Seon eee aon leecee cglese arate aso e ee (\i a lines ual sone nal ememer «lle wires all eee aces arasaa mae O OLE 
° 
<) ° ° ° fe) ° > tj td td ee] bay bay e) 
S| ee) ee ee eee dln oe eee belo = Relhooa)b 
Bol E oes Bale e jog, seal. Pope leaaec lpg | = |e! 
ese lente les ee le [elie dee, Reap ef ai ego ae | ee ene 
~ = lee] ise] jag} jen] i=} Z rr] = oa i=} i. 
a) gl <a pee ret it fea page 5 Ee 3, 8 o 2 |olXZ 1ol/X3| Fw] ‘on 2018389 
a 8 © > roe oa wa @ o 5 is} See mune 
i 2 Ste eee fee 3 o - a S s*/ Is8 | os 
See |S pea ee eas oe eae celia ae 
Ss a pe - o fe in} lac] 2 5 
3) re, = oq aN st 3 > 
bad 0a ae =u ‘ : 3 2 e 
ey Se S$ = a 
IVUHAVNVO 
, . ‘ 
penuljuopO—SHIVNGd -LSVOO LSVG VaGIeO ls! 


369 


ww 


HRDLICKA 


CATALOG OF HUMAN CRANIA 


“IB9N 1 
aia (eae TEGOu\ Sho | Pedirie een eee Ls IG. lon POLO a ece sa inGrO alpen mn MOLEbE UILOLOO) | P86 Gn8y 2 Jl OO biti sums a ecsmane etal | inane | Rca mnEnmE RENT 
PaOral Coscia ie acl beacmellac seers a a epcecel rey all Serene Scoala empas <a s eo Eocene tein ware Wie Semin aera > hai |[Roaare rs [eGaten < ilaseee— allied C ecene sy ete OEEBSS 
a tae gOnge ||P sarar Sante oa ees el roee ae CP Ieee 658, 4 see eve eens CONSIST AemectP) 0AC1) HeesFeCGSi ee NatS SH 2p gad eel Nia Pal Fee Sal ZSP8ZS 

AAAOHOATMO AVI 
| 
Co pare Sea Gee ie ae ee oe | a 90% | -> LEE} ers eahetes each Dey BUY los |, wate ur tees fn, eee RCE ee oor ear aae ozee9e 
CRO ears | ae om al eee | ee el Geib (zee ict ie eas ees ONS tiles ae anes kat ca Wee Sn fee ae yA bel eee eee a TZ8E98 
LHDIT VIdWATO 
TOWNES 8 mip yaesai 960) el Onde Ml Oeil Sia ine one 06 he 966 Gl Ose e OF 8 9G SOs) O80) e10b | o.6. ler OL || 6189) s|annnane tel eee aaa BUUIXBIAL 
SOM avin OpsbelecO 8 nOn sl NReRial bac miiGur ee Ouie = IVOLTSaleRoa. INO.e || CG5e) Re Bee WONBP. o\nOL0n | cPsOu |ubsSi |) 8 iB | Oleg in| ine emene OGL: |faoaerarese BUIIUT IAL 
46 |9°8 (9768 |9h°9 [G29 |J9's7 \oh'% |S0°9 j99'48 loess |ege | 6 | F's | PE | OO | 899 |86 | 8B | LOL [eee | ee sl eee SOBBIOAV 
LRP | OL. EGA Ce I IR @ Cale ee Bib es MCGOTs | ae ie oll came Wa Sek, SLs" 1GRkO% MOYOOT. | seeT= Nene: esa | G0 Cac oeeennes euamenne VSLGy tacos: seeweae S[B10.L, 
(3) |@) |@) |@ (2) () =|) |) = |) (YS CO HEA Cae KES) (2) (2) (¥) (Z) (2) (@) (1) (@) 5.3 |RSSsSa sueuttoedg 
O°6— |-0°8-|.6°88|-8°0-1-9'9. | 0167 | FS | 6°H1-9°78--|-9'78 |-6°8 | 68. |-2°8-|-e°8 - | 0'8h -| 990. | FO 1 FB |-8'6- | 9'69 | ses | greT |--7 = ~~ "ZIpTee 
Tif] = Se) TR ma |* SRE | 2 Sa |S SL: SR | eae 9 (Se Be Fae | a) Te fo es SS ence one a i etna Osh Is 
pier Sees Pde Or Be Il lpecica se |e asl Per aw ak (ESO (ee op yee le eet le eeers |e ose ol Mea © |es Senne |p emma see pel een eae =55 7 Series 
Pal Sg en heaee Arua oars |i ees Gee oR | ese CHO lira sar "(ae |(Preee- je soe el (am eae ed eat a Se ee ~"80FIES 
¢6 LAG Mia ee Oe lake lee | aear cee | eee lea cies Gece | oe ae | ee ¢ 6 eRe (RAT Ln eT ee oN i ETE a “"PZPLES 
te ae 768}99 |6¢ |Fer|ot 12s |806 |o16| 8 oe Ices joc's |OVs | 089 |Z 01 | 26 | FOr | 6's ERE HONGT. | s== <5 eee PIPIEE 
i 
ANUNOgTAN 

potas | Rata oed 90°68 |69 |69 |s0'79 99% | eo [986 86 | 1h |e | 28 | Le |ouw |or | LO 19% | 90 | o99 \rr¢e | 8 bt |----7--~@ BONEN 
earee | asad 9608 |}09 |1'9 |Fels | 0% [eB |sg-es jor'7g jco'e |goe joss | 3 joer |979 | 16 |28 | 96 \er'ey je9%e | O'eL [7777777 eUNUTAL 
Seed eee 69°98 |%'9 |G°9 |erer | ae | 1's jeo'l6 |o9'68 | se | ee | Se | Se lerse lere9 |86°6 |6°8 |So‘Or j9s‘e? |so's9 | 8'eI |--7----~~~"Sedeioay 
NY eae a ea QOL 1 3Ss09 ae |neresny prey =| Goro |p sso ae| panes G8 "eo |ch'so | Geb | F'2G | 0889 | O'09L | See | 9'FeE | SOIT | CcH0S ne ae eae S810 I, 
oe eerie (Gr) |r) =|) (8A) (8D) [en |G) |G) |G) {GD {GD |G |G) 29) (9s) |@D |G) |p) (8) a) || Saeeee suoutjoodg 
Sees | eee ee call ieee Allee al | Perma mo | ease scree aeg | cee alleen [epee | eee al ore og ae TOs ac S| cere elle ere talc, | Ee Ngee ~“OCGLLE 
ripe = = Nae ele eae Tail he- cee Tas. || oe aes Sle area |e an eee el Eco Seen ie et een Ere set SiGe | see |e ae |e Se ck Mules «|e SOSLLE 
=, Sots SRR ae ee Se: (SS ee eS ee ee ee Hae ae He Sena bacieens EE ee ee Beene Wrningiae Serres is at 6 Peers O8GLLE 
“ier || Sane nes | ean | acre (ents OSS yaalee Great 0 denies ecm NEE CRIs | esancee fy eee | ones eager at OiGiae|inenae Sere lmeraaaiss peters: ||sy Inlleeenseese ZEPLLE 
Seal aaa ae ee | ages fe al hanna pe apes Pals ae fraser lbw yee le geal ae Nee oe ao eee | once a CNG Al eae a(t ee ole ese pasbeage in: le eae = “POPLLE 
= eee | ng ee | ree eae Pace AVhY | 9% | So (49°86 |Is-ee |o2'€ | 6's | 24°8 | 9's | O09 | 0°69 pa G28 a OFOTs IGS 109s aongs coal an hey ae samme raves 

o> tae Se cece Ecce bce Cae ba oe La i 
core | eaeieal BHC ID SIZ SO nal eGR O ee lS G Tale sGeell cea peace eae eas Ses hese Paligee sala ee oe ae IN i ogee | omen anaes | ane comedies | "eee | amon || Race arate aE QIGLLE 


PROCEEDINGS OF THE NATIONAL MUSEUM voL. 87 


370 


een eee em tr ee ew ee eee ee pe oe tea lo on dl gcdsncs|coeecacd lol Me. (Gaus celocecacc ecancudelcceceteclc cece lbec sc. ke cee L 
wed ore ch Soe) OOS | SRS Seek RARE ae ie ea) ee meg (ABM SA je UPC | See LS wea aa (on (sary leanne ase 7 idiaeememoee= 9 
Seeger ee pe ee ieee ia rane tes “lee ay tits cnilgc ss bes. tae ae | eS, lee lan lee on Ie a ee eee #1 
EESTI TE | | Seine | Weenie | pe 1 ieee) tei ran hice Siete (a aetalen aiaiaaah | faecal dals (eet teed paiceraltaat |’ “a feta | laine Nakata (needed “fet 27 pastes ZI 
| ROS SASS) eae Seema | Sept ee Se gs Saar Ol Daa er) ata Sa ett earl lalate aaa |= aa etal Inet (gies aie’ | ies Gear! II 
SS or | eps 5s | Seas! ERS Sosa Cepia wee ie bo ee 06 OF Leelee le bl pe fires dr ooef a a Gteg tone - == eee 
acrinaap eae Cou aw ut no oe he | 6°o: | or TiTeeey -a\cR el | Pe Oo |Oe | ecOr 106 | CO. be So. ee se I ee ee 
DERE Al eSian ae) ie epine es So | a i cela Ya cama) (are bac iii tnt ee Sales |i leet [i ela ba lca rl fae dee a daira aes faba ra 
apnea pe maee 19°68 |%'9 |e'¢ l90's¢91/97% | 6% It7-26 loo'¢e|6'e |or | se |8'e | 96 | 0-99 ¥'6 £8. 21-0 0b sAGs 0G = Fc88— SI ORSOT oo oe ae 
eaanra iron Lee eap alate 87 | 0 G| OPE AG. (00.26) 68.) .0'F | RS) 8.8 -|.9 68. | 0°99 —» og face | Lene | ink eae See 
° ° 
‘ON [BUOIsIAOIg 
AaVIOATIAG 
be (ceo eee) ee (os (ete los |r Prue | ase los ite \cers loge [ome | oc (| ecor 1038 Jor S67  |-t-9g ~.| oer [-H2-2252- BULIXB AL 
Woe Oe eae 80a i 8 Oe | elo -t0e .|9ca9 Lees. | $78.1 s78.. 1 0F9., Oe 1 2768. |e. | $76---|-gcor --|ec19-~-|.0c@1-|-s 257222255 BULA, 
16 | 1'e |ss-9e |se9 |op'o |eg79 \oh'e |cz los'te |ecos| ae jogos | ee |ee [ow |ezzz l|oor }zs |26 (|trer eos | eet |--------7- sodvloa ¥ 
Tat eee. [ota AL ia a Opin As8clless oa lpenace Ooi eres Oss (RG: ch OSWOT. (LGCOFD =| 6 OL-Lleecz bee. FOL -Clcsecaa=cloceasaee I ee S[e1OL, 
(Z) &) |) |) (2) @) |) (2) |) (eal) ai) (Z) (2) (@) (2) (2) (3) (Z) @) (@) (4) rr eee acto suemmtoeds 
pases entire esac nd seamen esas |eoseer eons [Seng oases =| esa e are spoT aa oesse Sars tees | saeerens |saeseas | asceens|2s25sb eer sonne aba ceerfpsnenE|---=+"9=r< ae Cggcre 
oT | ay ee | tae re eo eel eigen ll behold [ce] bai (torial (cc eee nc eee ieee (oe ft eri blige eee | 188948 
Lite ee-| des.) 8 (Om |e rel oe |p| F708) eoe:| gre. lee less ese. | Oceei | Greet | Zot |:08!. | oor |-gcoF — | gc7es] 28 |--22 Lo.ave 
enn Gi Oe Ai bem Abe eS slaice [ee ce tare es (“aca Leos S| Se (Pe cee ea ones [rasan Secor aan os oe [ee een econo Seg 88h 
Chores sees) Pa 1-69 | Or | be | Oe | te | 166 ee | oe | ee lccce | one | OSE =) 26.1 FB lB 1692 Irces 1 OBR lettre SOLSFE 
° °o 

Ss) Te q q Gd Aes ° Sal, ec. t cmles ° > by td es re by sy] 

pee ease (oe oe |e ee ee ee ok le oe |e bel oe 

B oO 8 So So i & & = ~ =e ee = po M3 > 5 S S 8 a B 

. m™ af or B a | S oF = accel ~ n ua an n —7 _ B B B ~ ~ . 

f=) Sey ) a> By 3 4 o i=) Ny | | | | g a A tA > s aS B 

SP ee | toe | fe | oe | oe | et S| Ye | eet ae 5 ef |g Aa eee fs 

poppe bee (es ee | 8 |e | Bol ok Fa. ates pe ee 5 = Z, S a |olXB|olXS |] Ba] “ON SopujeD 

Spe es es | 835 s = i & © iS 09 i] ie} ® 3) 5 iS) ss 58) be 

ae|/8s] BS] se = oa a a sy o = 5 eA BS he i en 

BeBe} 7) ee | 6A 8 SARE Ps ae A os We eee Boge a |S Ne ner 

B/S] a | Bp | Bp z “ss a il en ee ies ee BS ~| 8 

B ed ie De ager 3 5 ee ue ae Se j 3 | eee 

: 2 >= [er i= f x Ee ah s io a 


LNIOd TYNVO 
penuu0p—SaTVN Gd 7 LSVOO LSVa ‘VaIuoTa 


371 


ng 


HRDLICKA 


CATALOG OF HUMAN CRANIA 


“ARON 1 
oP oh Se tae ae ina BNO} a prscccas Lt | @% lero | 26 | 1°86 | GOR Cire Orel O ee eel aae a nal eas a pRB YG\a| USO! Mal er see | GROG sGcS ka les ae acer -"""ZOLB8Z 
AVUTAG 
CuOlal Escenas eT Ealetaealbe carole |e | o> I eee: Feo ee | eee Ite ae (ee a Cg BOP osc tee le eee eral ees BULIXe YL 
Cre Tie |e | eee ee CBP ce etc Se ee| ca iael| co eee tole Ec Ne [es OnGleed|iee 3 ool ae eeet i el ae on Sa Reema bee pee SUInI YL 
Ua Eda lites 8 eee rr ek ae el sae cee, galling |e gre roma ee eal ewe ie fie Se | ee oe eee gs, WORT acl Rowe eel he ge ee | des oe open | eal ig eee SOBBIOA VY 
PROT eee lo eee a SS ee |S ee SOG S| eee s Cll oe SNOGHE eae soe oso ce ee Baal Reig ae S[BIOT, 
(Dee (ie |-caae re he SB le |e a ee ee le; oles Ss eee iP litical. Ss (CRE Pee Sree eo || a ee eee ee suomjoedg 
Orsi peers Saal [Eee | a 2 |i Po cee ole ge | a me | ag ae ll i lee a oe | a Upon (lf cel | oe Sel lecenee eeg= eiaal | > erereg| | cui e| [caens one ~~" TO8LE 
aqinae (i oe aa Zacks ee ee (ieee ge ales jee lees epee liom le coe oe re ae (Goal ie eae leanne) feces sael esse | es allpeaeone ~~" FO8LZE 
CnODel hs earl haces cln ce tec ene es ee ||| Pe lcs elaea: lee lee eles | en oe ee ee ie, (ra es se (eos ee | ee es G08LZ8 
06 | ll | aaa Mabe Eee ak Sa 3 SF oCee e N de eee ree le EN [Eo ee ee ea ee | cage | as, aie] Pk 5 Lee I ae pk ieee ee £08268 
cenit |Peeoae| lee Sabal | RaESS: 9a | Tile et le al eS SE EE |e eae ce ce | eee eas ees sere re abl lepers (Res mee ees zal sca |saee Ee ei: 808LZ8 
roel seniaiae | ceca Vas | Spel oa | anaes x ao lana Sa 7 Sa aeeey g(a (eel ees eae ars | Sok POL | Saree ooal| wees ale ae See Paes (saa ea ~-Q08LZ8 
° ° 
‘ON S0[8I8D 
NOLNAOd 

9°9 |8L°99 |46'% | &°9 l68 "IOI \82'eor| O° | Ty | 6's Ieze | 9°99 |o7TZ |60r |06 | zor jos's9 lg9'ee | tt \-------- BULIXE IL 

Ig |76'09 \sp'S | 2% \IT@6 lis'sg|9e joe [oe [Fe | 96s |o'99 |16 | O08 |0% |es09 eee. | Ger \---~-----~-BUNIOIW 

eo ers 2% |10'9 Iss-46 |6¢'s6|8'e | 68 | 28 |9'e \49e7 \49'89 166 |%'8 |2°6 |s8'e9 l9e78 | o’et \-77777777 SodB10A¥ 

ee |Paoaellpe ae" CCG) aI UU) || OL ST. |Get see ale eg 6 Col eelculeSvee Iee ce (0 B7r. \Ossds a 1-9. Serulek OG. .c6G.. cs emec alnsncas as O°zolles- S180, 
Bee aes ““1($) 1 (8) (€) ONO Oe) (4) |) 1G) |@) |@) (§) (8) (FT) =} (2) (g) (8) (7) (I) |~~7~~~~~"sueurtoedg 


2 3 peak |p Se ae (tse ar eee Ue Pee We Oe" \ce te joRes tee ey. og te iererces psig” Oe eS | wl ae ee et cae 
wnnnn-|------|/9 788.) 09 | 09/8789 [Sh 'S__| 4°h_|68 "707 184807) 9° | 9° js9'e | 48 | 999 | O°Od AS be 46°19 09°48 a SRE 


Com t Pale ee- 3)" Gewese em le ee ee ee LOO emcee ioe tal pies | mea ea een nea pe os 


PROCEEDINGS OF THE NATIONAL MUSEUM VOL, 87 


372 


seciael aay Bae gael ah pape soa BT Meliss et eee eee ROE eee OR eee OD de 
cameea ‘aries camer tee rs eet we sce | egg “alles sal UCR (smi lar 2-1) see | pene ape pcre ie p-°) ics eearaeeehomee) ea ein) fee 
CeanE nai aris ar Ra era depen coven oer a Gam OW |e ts aes ea pce OD es ar OD Sl es Pee a 
Sa Sate: (SE po ee er eee ee eel a) on el BL ROG Nee ei | a OD pee Oe Oe 
“nl | ses SESS ancien | aaa lap ss OP a CS a aie Orie olla eco eee es Ot ga ees goemes og Sees allege eroas | erect es ERPS 
eal ce ei ied a Gre oie arouse | oet eer eae a amapy |----- sBujidg uodaey, |-----~- TMhc|oo: 2 sees 6ESCT 
SDNIUdS NOdUVL 
30 | eae | Borst es | aap seeee le I | 9101 | 6°88 | 6'Ld | 9 "eI | Pel | CLT | gras Suara eg | ages yOpy | ages Aoy ojorouy | ae I'M | PEron car erens LggaT 
ATM DLOTONV 
osatae Seer |e eae a ozetty [enenen-|-eenmee|me——-| gee Fem] seer | con [eececccceccecececee eceescopeneooeocecec ccc toe] oo top sto] sooo -apae 
Se a OU REG SR SieReIe | BEER |-OcR Te eal FIs| Bike ile as ante RE Pe ODT ee ee OD |e ean ae 
eee eel res ers ey ee oe @ bia eae | Pe DE (i 2 eee | SIM eae SUDO eT NSO. "> seme 
SATU UVAHO 
| 8 RSE ta at Se, ee ee | Pek NE OE 2 es SOE as ee OS Se Ss oe St sre Stag 
0's. | z2r [eqwxopoyg |--------- wet | 26) | (9°76)| 6'88)|071) |G *D/@'9D | -raooo" paomnotiorg op op op 8997K% 
och poe 9 eee =-|oert lost | (26) | C's0)| Coa) |(OM). |@ 7/000) | Ser senacoqumig | ek | ee 
3 2] Coes | Saenger eRe BRIS | [Ceiba 2 

oz | 91 |---ausns | o9e‘t |zovt | (636) | (9'98)| (G's8)|@-en |(e 191) | soremmoaporesopo Ty Wp Avg wjoousued |" *N“s*0 L99G¥% 

ca Pao) Q my z 9 es e) ie} 

4 S me | 8 Snicerirs ® | & | BBE 

2 | o8 Beeieee ee ne toes |e site el nae 
E las BOM col e 2 S S Bene ee te 
09 * is Ss . 
Bate a “4300,L oo 2 & = 5 & 5 i= ae HOyeUtIOjeCd. aqeur AqrRooT WOM4I9[[0D ON 30TRIBO 
=" | ez g5 S > ~~ 5 as BS -lxoiddy 
a Osa ees ® o = 3 » B o's 

Aah Fo oS B18 | 52 

FS ey 3° s & & ey So 

eh ° 2 ap 

B| 5 e a BS 


AV@ VIOOVSNGd 
SHIVNGA ‘-LSVOO LSaM ‘VAINOTs 


373 


wt 


HRDLICKA 


CATALOG OF HUMAN CRANIA 


‘IBON 1 
Galea Salle ee oe eze‘T |0rst | S"oor | 9°68 | 2:48 | 2°8T GEPT GSR |e iese eee a ee ee Oe te re Bi eae ice eae BULIXBIT 
Cae} fos a 1 Ie a O1Z ‘T j0$ “FT 3°66 || O'S8' || O°FZ | OST SGT Oro |e Sane se EL Ee GR Gees, come g Gaol Sati a eR OG BUNIUT AL 
Gor GFT F192 ‘T ISL‘$T | 09°96 | 16°98 | 78°18 | Fst iericlkwilelis se oe Etat cas Se Dae ateeals Ree Sees ges Ca eT SOBBIOAY 
Wak SGPa|orss OO SI COREY ia |e | eee aan | eet 7S OM ts cas gt eae Siete aan cate Paton a Cae heet ee er is ac ae eres > S[BIOL, 
(aie a ee ag (4) |) | (2) (or) \(sé) ~—-| (OT) CACO) lara ae een Komen eK hans peering nara mide Seas ea sueuloedg 
meas | Cag Cs Soe a al es ale ee ec eee Gee | el ager ee ee QgHiC+ ea eg: MODES sa een OD geal | RnR RULED 
aa ale Seas es ees EE Se ae |S LelSa| sie cP TK OP Tae | aoe eateries cana || oe aeee PO ul nas SUMO Dao a Opies: :|ii- eee ae 6620S 
ioe meee. is Saree Bee G eae ee gee ee |e ee CED Neier aes 71517 be See Sl |e SS ew (a GUS cea or capers OP sata |r ane OD os ieee ans ~“6080SE 
5S |b S539 eee 082 ‘I |€L FT 0°86 | 6:98 | 948 | Ze Capra GOT es, oh ocr al rs ee nOPall san 15 See OD Rie | Sues CD meine ceo OOS 
SiGhealbpsbla| sean nce Saale aetGule|OSeee 1296) Ga88. | Fars. |Os8E Terie ee Glee slicers eons ee ee lg aa OS ee OD eee eee ODES arileses wanna as 18z0SE 
Fi | ee =| eee GCE ‘T ILL ‘FT 6°46 | 9°68 | 8°78 | L°ST eR: 80: 0 la (ear Beertecc a= - = mad eal|f sei ees (elite) anit «ee ODS 37 uaoame OR eS altrs. a re ~"“8zg0se 
Sc issee ICS no ese ee al ee eal ae SGA Saas aINOEPIS | OnO lameness cs ey cnc Pale oot ce Gu seen = pak aoe Oman | RRND caiaety | meeeineR TORUS 
CFS Ys | ai oes |e eens |emeetrang 2 €8 ‘FI $86. | 148.\- F478) | Sct Cary alt Obi ol eeemeas Bent were eat 00) | Sears ae wees ODerssle is ODS vil saeearne cca 692088 
Pepe lse cals eral ee er oe Se eee (As ees 3 RO | ain Scie pie aie ie rie ae | eins Sat CY |anikcinan seine Opals p< SOD i gan oe ee erae 208068 
one iar ee | ee eee Sree oe Sale ame soll epee ee ok (OSes peaes Oath Gy ye. Pes phe ge aie 5 ree - ek O0j|\atccse nena OD iaes cl caaoes (e)81: gta pial eS E1E0se 
625 Sh == “| 09% ‘T [86 FT 9°96 | 6:48 | 9°88 | 9°8T Tighibal esas = lag beeen cae omer llaeattaael UGH ane Sack res OD agaist lpia ODE ase Bees 0820 
ee sles Sai paca |e eal eae oon alec ars serie ne |e caer SIROTA BiOla Ll(ccses bs was os onan Eanes ee akon lemear as oon eee OD cen pal ee ee OD mae ee |e eee eae OOUIE 
Sues eas fal ST SS OLSEE 636 | 9°88 | 6°18 | O'8T OSP Ds SEZ Wt |csaeees be Dts aoa Skee [esa OG” ies sca alee OD meen een Dinan eee ET OE 
ie eanerg ligt os ~ =| piee sal CLEEL 6766 | Sigs.) 7718 | 0:8t Vaio | eee el Rae pe meee rese lie pam eS pbaaeericerd?|" eptme| tae 8) Oar re lene SL (ily 
Sees Seem | canes fies ae PSK || 5ST || ae ae pl aa SEPIA CeQhy &||pames oes ce Se a ate ak <5 | ea COL CGS eesec par ie na (0) Oat re OD We rstslis sate ae 9TE0SE 
Rv eases |e eo Sal Wea et oagat 16 | O48 | 618 | FST SECT AlN ONZ eau Sesteg tena aeareains sa | @aia Sane O84 |Gasee teas OD esamnal |e FO) Dae el ee ee gsgose 
Ti ace | eee eR 022 ‘T 1/01 ‘ST 8°96 | 8°98] T'18 | 9ST @sbl|O5k0 [EOS os 5 saan | one Polo ae saps ge a OD caked | pope CD BOG: |p aeamicneaaaeOT COTS 
=o SS | Seer | eeaae peor epee ee |S ae Pop pee S| ake Oe OB ees Geblic KEL: — | besecs ekecwwene= sone | Bearer ca OCa|tacesas Sneak ODE candles ODE 33 Glaess = eee 88z0S8 
Seae sal pee Ws See aaa el ee ss eel |e eeu aOR lees ligt ial COLL ll Secinss eee cau ass cata eae Oil eee ee eee ODS se aallg ead OD 345 |p oaenanel 76098 
OGM | seccalis = eo ee alse SE oe een ee [ey ie eae Tig EI el wal Paci ca ce aR eet ae al | ocr a (053 Raenacad ae akaeee OD sama fete ODS oe er sas nea cEeeoge 
CL BARA enema |e ere a 0 “FI 8001 | 0°68 | B°6L | FSI CEBTRIRR OT: || ascmuasses wet ae abel Cane ae O07 eee cae een OP saaial leases ODiiinilihacaciaa ema 9PE0SE 
peal ee ee ee eee ee GxSe ol eesens 2 |CCev D4 40.815. ewee stated ake an oa eee tne Wee hls seems aera bac scasea) Ok eae | ieee aae GnUOn 
“SRR |S S| a et Pate aor Pa (arate Bun balesese oe PC Tea Gi Teten| oer moses as rece eal Pelee CCen aaras ies sates OD Seana same (Nu Reape ce ecgoge 
ES eae | cena Sail OSGi E i eae si aE Ramen | aera OMe inpoest cal USEC ACsONG 4|i cara eacon sec aon oaa oer ae 9 Joqiey Ajeyeg |--IW'N’S'O. [77 #82088 
YUOAUVH ALAAVS 
Dib eall Wis Seal eas oe Re | eee WEES. Nvakae WO8e Bele) | O%er OPA wih oi isgee se esaser oer SSF aan nee SAE ea Se cep eee pr ee ee grote ae an ee BULIXB YL 
alia oat WE ne || ce ORFS Wiges6: 1 7uas Geen coven Gucial ERACTin S| Ge scene gen ce ee ape ge oie ae a nM gE ce ac va a aE Sia BUILUL YT 
elie lager Alege te salsa as oe 99°FL |I2°96. 66°99 |70'SS | T’SI Lo AIK (Oe | pe seaeaon oe epee eet Senate “iat eiestng nT hers 1 OR AAESS SE Liss Sie es eae sadeleA VY 
Ocal em lead |Ceeenr cna all> sen PONS nal ons ar a | ee onal eee a Seg CLOTTIONCO IS | weaceteion 4 SaGBNI | Be ane a CES ik Sas S cies SE ee Ee ae S[B}01, 
(5) Rs | rete ce gee (PF) () (1) (6) (F) CG as 16) a a ee a ae in, ee ee Cee susumloedg 
“SujO}ey 184 
BSc UM fevigadd lime oe fel sae ea See saa le cee G10) eas ee (F°ST)|(6 91) | -Tdlooo [eyUOI WYySITg |~~ ~~~ OD g|raeaa oer eae () Saar eae) Soe | eee ee 6009T 
seep incre | SO S| Peon ee VP Te aSTegG a ROS SSem Ger arel NOLS ToT ed seabed ip SOle alles ae ee eee ae a ee (Oyo eee Pes ee OP isae alarm (0) 2) pe ieal pabesniaaci.s 29691 
ipreceaal | exis ll eee el sakes [pp aoe ee TSO Bibel Gos ag Teo rlea CeO Le alfa ee sec ee |e Opal ek eeras ace OD Gro 9 roe OD aces onc een ~"F6LST 
are eee Rea Geen ar ere ha oe aH eee earn ROMP TA Glen lai coe eee a Oe OD a alee 2 nO Daan | Deena OD ena | eeeieenaanem ATCT 


f= 
i* a) 
| 
9° 
S 


PROCEEDINGS OF THE NATIONAL MUSEUM 


374 


o----- Ese oceeo-a | £96 | 9 t8 | 164 | FST | 0 FT | LLY ee ee [> aaneaseerg [rons [oor 
SSS Se LS a cacy ce a ce | eee ee 
UALVMUVATO 
eR a ee ae eo ee 
Gye ajadgl baler a ieraall ee €9 “ST 6°90I | 6°66 1°68 | 8 $1 7a A Gel ete) igen | VR est esc el ene a eae th ee an eae aig CST LOTS BUNIXB IL 
DHE STI) 6S | ae enaeraaa| | Naeem 09 “PT 6°86 &°S8 | 9°9L | 8 OT ARVs SO Tes] | ek ae Pa Soars Reading © ines bodega god oe SAE WLR EC ek SA cas ESS SCRE SUnlaryL 
{Shee g) a OF tS | as BOMV ees | GG Oma BSUS Sa ECOLO Ca One lama AG icia| Oe-e lan an | ean pra noes =e Sr gale an anmng ies nae eee ea ee eee ee SOSBIOA VY 
ONSPRISEESENineaoss = -ca|mon se AAG 12 Oe linea sane Meena a eta aes SECS |eSs60C | pya0U Gum adenine sk aets chins 22a a en cit ens be a Sep aes Se ep San TF aR S[8107, 
Ce eels | (6) (6) (6) (91) ‘| (6) LD PS Cae ets os a ne ge ae rte a arsed ae lesan ar ae I sueumjaedg 


(edhe | ae | | eae aria a eae 0ST 6°86 $88 ap 8&1 a ee bts Cig tn batt hae ee oB Be Gs one on Aon d ae AN Alps ae eo Ganeee 
enieae |eeins ene nee nlite fon nee | a a 0° Geet [at Yee, 72 8 “LT Pagan inlets Gk Lams Sone saan ODE al god SEE eae OP aicmiete |: see eaCO Daal | age oe cae 
ORO eel ces eal. ee 10 ‘ST TOT |e eet | 9 oA FFL ce oon oe eb coin eda fill kk oes Ae Re i eo aiplee: Saees ae area op tens Gee oie e ere 
A. io ag | aS 5) ee aed | eas | MEE TL meat |e || DONE los aes tS P11) PLT Litepas lias teas Sas) (Glee ae MOD aed | eng nerbe Tren O Pps gael lessees OD air ralanee oe oe aes 
PEP etal poe So Sn €L “$1 4°96 198 | 8°18 | €'&T (ae PAE REDS LO ek Died etre SO DAE slag ine pt cea Opi mOAL NIB elb le oer aaoas EP9CFS 
(uy | Rarer ue ae 5s Sas 06 “ST 8°96 6°98 6°18 | L°et CEP ls OEP oe | Poara, cowie. Seal Dares OD iso | Soc ramos Roe OD CS iete:: in Sie Nive Searcweeaee 12a 
(OYA SSG | SN ane | eer €9 ST $ SOL @ 66 an 8 ‘FI ae ton Feed eye toa ed | ed ae i al | ae Se nd Sapentllis Re a si eee ates ies eines 
SU oes aia sn reafsoc cosa [OO oes l nat SOL | 888. @h \om| Ben | BaL [neem etme [epee |-n—-- oo pe [eee 
ee WeOMMG Pow =e ie eg 0¢ “FT 16 &°S8 | 2 °6L | 8ST tse [i yt a Rae Sere eres | reer ae 25a Pie a ee a8 Ran ae d ae sh Cae 6 ecw sue 
OSS | De ees | Tee ae | Saas Sorel Rte ieee Ci OCT een Penh |Likes i Mana eee ees a, ol lode gue eae as Go a ae sO P ok Sea ONTE Sic EF age en oe 
ta | FSS i aes ae | reece cea LS ‘FI @ 66 g°L8 He €°€1 ee eu VO d ard RE BES alco ae cd eee eS a Fo eal d i Fone Spee ae Opies 
Beare stead eae as acon se esp, OR aR ig pean ert ae Se SEP RR cae he ep eee alot | Renamer aca eye ia se sa ol Gl bee 
ISDEE| SLL See Sie) Baas Sakae [ein Saar cir (eerie NOW | SU em a Snes ee") eee em ee ees ae eee 
Aeto|- ee | Seite bee coke 00 ‘ST @ 901 6°06 O'°8L | 2 FL CSE |) S720 ot aR aes Seen ness Hanae op BS cet ODS <5 ODE AT dik i. = a wees LEVEES 

pie | eee As ene ane [eg ee L9°FT 8 °SOT & 68 9°9L | 8ST €°8L | 9°21 a he i a eS “yapy | ------Aeg edmey | WN ’S’n 8P9ZFS 

= ae Q Q M4 og o 

Lie ee lage |e | a | 2 |e |e | Bee 

$ 5 Ew 5, > 3 3. o ef aS eI 
ia beet ee. © s by S B . bie 40 tqns 

i“ t —~ ~ 7 — af 

& | as Ivom be 5 g = y z e |e. 8 wor eurI0Jo J0 28 Ayypeo WON091[00 ‘ON S0[81BO 
ee (ei | moon | wr. | 2 | & | =|] § | § | & | Sas BADE oyeur hea! pet a 
an lea 55 S S N B &S -1xo1dd y 
g Lop ® © Ny = = B ors . 
S21 a che 3 = =a © 2B 

5 Bie & 8 2 te ae 

Be ee S 8 i = ial ee <5 

5 =) “9 + E a8 

AVd VdWViL 


ponuywoo—SHIVNGA -LSVOO LSAM ‘VdCINOTA 


375 


CATALOG OF HUMAN CRANIA—HRDLICKA 


*pel0jsoy , 


“IBON 3 
= Sea [peaacn| ipess eae | Enea OF SEM leO7 90s sl teat S) | OgudenleAcelan al hGnkbelhGr8 bead nese coerce ees enna) (cae meen il (gees ka (i) es fear esr ODeiss dat ce eae EZOELE 
Ss [eater [aie ae erage ee OSS 2988 | SB oSn | GORLe || Sk SIRORPE CS i) oleaeman eee ea Se cobras pcan co) are lace OD e 2 ae cons ae rn ILgez¢ 
sae EE | eee ne | frien ae ope || ae al aed eS ees coum Soa | HORST a See esl |v oa a) eave saos sp al ((DB UNO Mle yc cao ree S10 Ds era | ona OD ena | cen pais ae RRORE ETS 
Ske oe [aca mae | eset pera att cena | ea eae ie | [a Sass aan ee ee DWOTA | SRL lapel on oe og Soe Tear aea|e name cee CT bnairearaee sage QoS ae ODs sea | ena ac poss dees CHSELE 
Seo hes | aeaiaereter | etre See UST MUTGEROs ROOTS || Miere | Gael ol PERT InOsRUen I) 0: cccgane gecmeet alec Toop eT ae OD eealeoiat ODepacalrsi at soe 6LEELE 
RF zt Ser leet SS Odeer onea Prone nN eSercMOane.  NKORCTa| 8: Rie ls seeueen ue asa rs saeg|> ane cant OGM |psee aay pues] 019g |“ IW'N’S’O | --- nei PSSELE 
GNV'ISI OOINdd 
Tel beat QECELZESFL | 0806) | 2598) “Gree! PHY TERE | R°OES Poot Se oa << al aay ora “gg |" ------BplopH Byung wx SINISE Og areca nas OBFIEE 
vauod VINOd 
Fae RSS eal ese a WER BTON eRe na ee SST ae ia gee Sop RES Epon a oe eae at ~~ BULIXB | 
Pagal oe sees se ce coe A ee | TEA eck I NONEEA|ROLUL | | c2 7S 55 race as eae geass 12s se 2 ee ee Le ge ee EEE OL 
aback | RES eT BSE See eo ALS gel mes apes C7 | Ga Mea | baer aaa en asm ceerent. ar eemmnieeenneet = (nese er PEPE CC hy 
SS | Ea |S Smet aa | | aneeTOe|(TAae Ge |) ete | ieniae [ey Sr er ea GHOOEING SEG! Masse macee sie ad asia. nd Sale RE ey aac hee SRE oe | eee $1810, 
(Deel =a) ees lab aae oleae ae | Fate | GO Nara Raye (Ce eA Scares a asa as $a EE | ak 2 < eee Se ~-susuttoedg 
TT e | ee Sea | ean | ese |e | ee wd SHES eo AIGaPEC|BDNOL “lime Wace zest eee aera saNUD)l icomc sens ek oc cus lee O Danaea amiga EES TOCD 
Sa | le | ae | aac Jae eee | nae | SSS COR roe OSbT BO Ili 2 cae oa es 12) laine erg Opr edo ODP >a = eae ~""SIFBGE 
Te S| ks ay heveren SSSIBE Hes cme | eee (ee hee oat CO) AUG | aed [Ree ea ee pe Sty op oe reer ee UZ alae Sek ee Op Sis. same OD = sac. tes eed T8E668 
SSE Ear | eanearies | eataiaaiea| ae 7 gel Pees eer le Uae Sav GHl pete a OMPIEINGEL Le Mls ie Te cea atthe tad| Sete UOd =o anaes elOD lead oil eee OD eer ina aaieieeeeisel TEE OCR 
apiged eatetsloc. cos eee Soe ae Gar OU leeks = NREL GEOL. sal caaeeeea ssc all (peas 0 Ge| ake CODE ges | mele Daan | ocean UAT HOR 
meen weed eee all reads 22 a eee C3604 casas AlePabl MERLE aliases nae kere sees SNS Sc Gl |e on ee OD reall eee Drie | iain ae OR OC 
ASE a le | Rineseeememeraee | esate Sara ae cae ool eae Beal | Se Se | MOUSSA cee MASEL |SGekD ales ease a = eos alle pe AO om aos acs oasg OD) acasl pans oO Daa eral aceon anuemercUroar 
meen Poona g ists 2 a alee ak aa ee ls RS 6°68 |------~"| 9ST | POT Scie ee 5 Simao OA |psise< mets Gara D ewe ol eae 30D bee tall ele eee COGS 
=a aoe | | eee cee + Seale be. AS aeee Ge ee Gis gabe saa IPI | O'ZT = | -dyo00 pesoqey yUusITS |-~~-~7 7 SPA Geons ea amercas Opa calms ODpcredl Saccae eee 9TF6ZE 
Seale ata... coal ae need ei Moo oa |e el ABS re macer (apane Bp eile Mca Sync er onceal || son = “00M atisuees Saeco DE. ook | ean OD onl eke aa Lee eNO EDGE 
Pings | ie Salsa reser 1s oeeoe alee ade we = || Se ame IPOS Oller aaa (OSC ERCOIS vile =o- sa. asc oe oe ee pl eee ODEs cas cos OD Greene Rae cacamemOCOEO 
ele wel | ee aI Le OSB See (Le oT Reon | es eee ys | ea a “| ee cee ee ae ODE elecne ODE ies |: eon 7188668 
Gece So ee eee. Cals eae AIL AE | aleSle || sake ch caeasoem cals sceneon Cl oR OD sae sell ec ODiness = ap te eee anes 
eS Sl (eae pera eee Sl | ease | eae al ee ae WN O8 t Seee mca Bae en Mel 4 (eee yes eae ie oll oso 00! Gree OD Rea meee Doon eal Samia eee DULDER 
cs ines  ratagaesal Sean | ho OD Ge Ker | eee dla pss | OHOS | =  SeTIMOAPMUIMPSL © | Saasusib: Mecmenaroocs |poeay Ss WP lo dasi clea s olO Peace cane Reema cl an aime OTEOGS 
ees | ae eee coe lic alee lee ca S4OR | sane (Nie teller getty Gamal eens Wer it: CS to eee OGM Scacmare Soa. GOP Ec sal leases Dees a koe See £0F6CE 
<gueae | ieee aces te ta (sre | (Reese | ane AA Seen ee ( ES IMOSPIGCSeLT alle > ae eEAIR (ict =2 Se CRANE tace: Coane: TE AZOD eae | aaa OD ES5 5 | sie ieee 60F628 
“yeq1d10 
sues al Gao. Fh Rg ee ses | awe Gos | eager | ieee eos fore “"] £62 |---| HHL | SST | -00 ye109Bl oyBIOpOW |-----~ ~~~ O05 | acum epi |) eames ODF carl mace iat ~ "868668 
soar le ise | seers eee [enue al (oe ap ill Ma aes | Seca AER, | Gases LURE PLL. pa seen cases anaes] See UDI Jase cocoon OP 2c ecl| Can eee = gan pnatoemeeen ec OHEOne 
ee la aie eee pie coal ave a era Bs pasesee Bigeles esa ONSTE Poll ol sacassae a> esau eseese|ieaee aces Cita gee era Ue see Bel oene | ratbay 77777" BLE6ZE 
eae |g esa I Se eae | ees cas EV eae eS ee ROLE aes ioe OgsTleOuSir. siecocanenceee Zorenmieegl ccaaien al eapeces Geacteame ae Ds ans eae wcll Deeex «|| bememmnniags E1P6ZE 
iia lee | ha isco ees peels jctiltSaaias 4 asses aac a PLA earn as NE eRe ae eT oll og aa acsan es aes SEs ae aa aay ODN iasaae pues] uapeam |WIN *S'O [777 ZIPGE 


CGNV'ISI NAGHaM 


. 


4411800] 


Saree ops (ODS an lianas Sk EON ELS 
Sune |e OD eral icone a COPELS 
Pilg? [fences OD is Ss ilp ae eeeeiceeees: 
da il alee ODE ss los lies sien OPSeke 
Seer eae Oper thames enon a LOR ELS 
ee eran OD 0a. ld ete nkemaee LYSELE 
ples ieomue a ODS a le=s 55. sam OOUELE 
See eee Open ile < otaiee 2 ROME. 
pyr s eas OD meet Gert ce Pe LOUeLS 
eee a Eee ORL x calnesaa beau OTeae 
fin walla ogee OP aes >| See acend a teeg 0OloLG 
Ee aes lees ODS ner |ix oe anes Me hOve 
eee ees ODS ape |> eaaset ener eOueas 
aa |eaemees OD sib betes ee eUOUELE 
MA Baal Sota OD: sass |e su eae pene cOGELS 
nea Rees ODS hie fae) =o ae eee POUL 
ee eee! 1) Ogi pal [ee eta a ere LIGELE 
oe teller ODRE S| crue = eLOSELE 
han afin ae OD; |Svrars eens OS hee 
ihe | ecruaskan Ops~ |r 2COPELE 
a ey ODER ataile ves = + ser st ROGELE 
aw eille meas OR ee at ee = OSELE 
sree (aie Opss-77 [Fo s° "ee Ua Sas 
pies (Sass OD ees cus = aes SOOELE 
pana eae Opes Tes SS OFSELE 
Bee ee ODA efoto ee sORIELE 
Sete aie ae OD ige oF rece ere FRPELE 
beeea|E > on ODS 2S ae STON Le 
Se Eres OPS TE. 52  TSSSLE 
Wafer ieee a ODS ia = Se SPUSLE 
Se URS |e OD is f= een ea ELe 


0}492/[09 


CEE 3 Sage Ie ela aa rae eae | te | ea eee re alte Pel Mek ee | Meeee OF tess ee eee ee Og 
5 tay 4 3 : € “FT Es Ata) NOE) Cel ances ec tegen em POE) eA og 
2 eS | ees ees eee Laas OPP LMIN OR Aas eg ee ods eos es Tee > de cP 
iS 529 eo age o|| Se 2G | BESET SS eee ONe | nny een Peep ert (LR) 7a] (repeat TAR Scan = Plas Gecneee yar acy aneon eqs eaenasl 0g 
RSS. SSeS | Sasa | Maipeeaiene | Sees rey 9 EI PARISON cs ol fe cick k parce abe aus cea Ree eae os 
Soa | Mas Sel | Se a | =aeaine vops foes POSER Ga kk pe ocean pes fers Pa eso) 
2 Seehl| ees | Saas a |e 9 “ET 8 Sf | EE ink de Fad ten Pa eae | edi 
ESA aeace| Tet S lace PEl| Bead gael | Scene |S aeaeaea | aaamapeas| |teaté orm | ects GFT | 9'LT CS ag Geto ete ie ce 08 
49 1rd | 22ST POre es ote ae cS 09 
“jou ASB 
Gt AN EXEL SES = ae eel | Sa aaa =| Fagen | ene | ieee) e/a 0) fa) |e FPL | 6 LT [[¥us [eyIdi1o0Q | ----- cE 
s Seal S| | Se | ee + S| | eho | Sele arin | eee HSU || eae (eo Alall | 2] gel | Peer Ear es eres SC |= eR OL 
5 (9700) Flea Soe ee eee €9 FL | 64°46 | 86°98 | 00°08 | & ‘ST $2) SiG] 092] CRE | aaa neat coe aera eee oF 
| (A NS 6 | Senne ae | ears 00ST | GL OOF | 68°68 | LL’6L | 6°ET goat {cal |S c/] artic | Miia penn cae eel paate ag cg 
mM Cue PONGLiE Meat GIP ute a €8 FL | OF 46 | £198 | Lh °6L | FET SECIe eri = | tres woeeaey Seeks essa ene s GE 
=) (oan | 2a ee Pe eee | aemee &% SI | 89°86 | 67 'L8 | 99°64 | 6ST HSH ALA 2094) (Ce S| Pee epee ogee se eeaet| (© ae eeareal 0€ 
is (ah 42). 41 423 “LUA | ESE Se ge | eR aie | > Semecerl | aad ae | Samaras sty al ca LET: RGR oll Waes.i nc Ge ae oe ol ee oe 174 
Tr SSE Soe ane || Rie eae pape | ems € “ST IL OOL | 7@°68 | $9°6L | TFT 1 | OFT | 9°LT Behl eb oo ae el reer etl 
Fe | Piha peetente (Beer eects oes OS "SI | 08°66 | S648 | 7764 | ZF tl bal| AU) ep | Seeds aera. 7 can | eee ac te OF 
< Usa ae Se | ee ae oe | Meee 20 ST It 76 | 69°&8 | 17 6L | 9°ST CS le HU Roll eal | Sa me en penne | ne cf 
A LPG 7 CCL | ee eee ae | ae a 8 $I | 88°96 | 46°98 | 18 64 | E'S besst sho] PALO Sila | 2 migpieeset ag apeepeneg eam ha earenaae are o¢ 
ro) oie || eee SESgoeetl| See ere eee eel epee oe GIRO eters hAG || Vaated ihe |g sieey een teisenmos Hae ies | meter Tee GL 
(| Se Se Se al eal Re ee ead | Se eS LI “ST 49°86 | LO°d8 | OF '6L | 8'EL ORT TE IP LEL rons liconn 22 Baap aot ken | OF 
[E) Sa ae ere | prea ees €L ¢t &9 86 T0O°£8 | 40°64 | FET EE | dc) | Meee a Serpe em | ern OF 
<q Sei | Sieh A a ea |e ae ZOSS een OSCR Om ESGNO0.<|VoOmae sane lles|POnGk those le - lbs cae > cee seinen mrence |r oleae neue cE 
Z *AIjomIUIASe 
Cole dl PAG Seed iecaes Gl| RS Se en me eal eee ene! | Meonene OSE a hee Z FL | O'8T JUSITS [84Idt0009 |~-~ 7" SP 
& 89 1 aaa eee Ceara LE “CT Se LO feelin ROT ON Re eee leap lise leele ea ee ll ae 0€ 
an [2 Seal | Jensen See aes See oun Q0O‘ST | 99°86 | 69°98 | If 84 | 9ST peta Sat | tt) 72) Uae Sere reset = ort (eae eee re OF 
A (oe (ce eal ee duel | Suen Eres! |= eee | Dee naes! | eae LP | Siaperseates Sele GGL ite N02 a cas er eee [P= esl 0g 
SUL SON Seo ate ee ere Sh ol | 69°96 | S6°S8 | 98'8L | 8ST LP OL iA eed | Pee Cees Se pero Pe ee Te 8Z 
Fa ne || tae ol Reece a ie | eee €2 ST | @4 001 | &8'88 | 60'°8L | OFT CilatS] Call 24] coe Saas Sine aereae Meera! |S pee De 0€ 
° selibig | Wie ate ees ert nal | > L6°FL | OF 46 | 80°98 | LO°LL | PET SED PLL” CME cece Sate nett yee | lee RT 09 
Ww CELI RESOL glee Stem. o|t as LEST | S796 | 88°78 | 84°44 | GET OGF AONB Ts || Pamaetcg valine oo [be ar OF 
1) a 
a > () io) 
> ES Q Bw | S 
A [TEs mS | 8 5 5 a B | & | BES 
oO + B s 3 i 
Q = B a6 > = = = 5 B | RB 
ca essa ieee mer = . ee = a = | Bie qoafqns 
O @ | 25 | 3m ES = z = 3s 2 = E eB rt Beenie jo ae 
S So|ee| wen | ow. | 2B) 8 | = |] f | g 1-8 | ees Peso oqvur 
a en ha g 5 & > ~ 5 fs ae -1x0iddy 
ey fe Papal ooaa eel alee er |e | 88 
oe 5° > 8 2. E. oS 
ee S § & | B = 
5 =) aa a 2 ag 
: penuyju0o)—dANV'ISI OOIWdd 


penuyuop—SH1IVNGA -LSVOO LSVa ‘VaIuoTs 


376 


‘ON 30/8780 


377 


CATALOG OF HUMAN CRANIA—HRDLICKA 


*po104S0%y ¢ *18ON 1 


Seana == onan) -------24--) ------ 2-2-2 ----]-- 22 - =] ------- Pei balpasan sox GREE EG OTe a oc coe a en | Cae OUD Seas a) a ieecars OD ae ie <OD=2 -3| 5: mien eee S POBUEE 
ee lame Ta fat ae [eet] Catt natn Patan tte| tL Jl cease day waa lata f aan meee eee ens Hr PQ IIn ka => yr Dw alll ons BOD ine on oP aOP ES 
Soa (re er os | aeomer an | eaneens|Scases Coane o eae y |nacns an ah ple ae@D a [anaes gio aes sae | eae ee Meee yk ae ME EOD ase] Sena ee TE 
------|------|----------- (0 -A°35) CA ashame aaa | Sp Papi (eet (-) Aal me aen |C ASal eah 23S eg Ie Pen I oe, OD ne oe a ae 0 Orrell nO Pa aie en aR 
------|------|-----------|----25-=-|-------|--------}--- Seals O OL tameee | Peel OR eIee IGE Star occ es cars Cape RLV je re ae OD ne alla KO Dak Seals Renee SRR AtG 
~-----|------]-----------|---------]-------]--------]------- eo) |ieaaae—- sl eeenpel Oney Fe ne Ear ee el ag ae Nal etek dia eee Ded ite ik Ue | ee 2a ee COB 
~~----|------]-----------]---------]-~-----]=-------]------- Cra Sc sass (EERO T MC SeDEe cr oe aoc ae ea ae pie SAU GUNN hd bce ok OD, than) maid | eee ek DMOUEE 
SSS se (eee OGG Tal cae ce ees le seat (OSL comes | Lee, |-Segr Be ae Caran Leet Oo. | o SELES Uli wae >. 12 eO Digtoal| (ee can Dieta | canary Zena eOGUUPE 
Ted CFL | iaeea 002 ‘IT {29 FT 8 GOT 9°48 6%L | FST Tee Tt ROC Bee Ney nn gear be no in ae GO h as Sen ae ey (3) Ungeetaal HES) UTR Iearertrer gs year 6c90FE 
Peg F> oe: ag 028 ‘T1/€8 “FI g TOI o'98 ASL | FST Cats Sy Cal Ut sa) 4 = il Sa os ae a etme tot | nana PUBS] BATIIG’O | TWN'S'A | CC9OFE 


— Ft ID 
GNVISI VAILLAVO 


ee ee SS Se ne 
Siete | (COATS To (NRO RabI ea OL “PT 4°96 6°88 | 8°78 | 9 °8T OSPVARONOT | PoStaeess ee 2p yal a ARE OT Oe oD tors SNe Vales rant | smn e meEROUG 


AVd ALLOTYVHO 
a Se a ee ee 


Repeal |ee Se Ere || “““12L°ST | 6L°OOL | 79°16 | 91°68 | 9 FT OSHS ICES + leashes a Bere IE i REE Ce ae a Be, Sars SaaS toa ~“BULIXB AT 
GSO RG rhe Week es er | ee acs ZF | 09°48 | 8°82 | 68 TL | LO Uo (ios) eae aie ae ie See eT Lee SESE OB TENGE AST AE SIS anes a a Ie: eee I BUIUL Ay 
Geer OPiS =e Sill = aed = 90 “ST 78°96 | 48°98 | 44°08 | 9 ET Teele COeeLe <al Rae caesar ec a > a ee So eR es Sosv1OA VY 
EEAC| aU meNG| eos. aa OOCS Gac00 sapere “ihe ieee PET EGi | ep SOEs RO EROM SS Oke Gee CEE ae Oe Pe ae ES ee eR a ae Bee S[eqOL 
(UD Nay “yer 2 (1) (0F) (68) (68) (09) (68) (OD) a (GO)eeen cyte ee ee gee aren > ee ce ge ee ~--~~sueurtosdg 
*ZUI0e})] ey 
Desai shames o> Soai(F pate ---106 FI |(63°66) |(7é°16)| (76 °78)| (OFT) | (LF1)| O91) [EIICIODO 07810 PON Saracen UCN ae emt Ol ond om 0) Uae es ||elgeay ODS ili. eee GoceLe 
SEES sie | (EA |S aaa laa at <r emtagt| op ioe [or bl ae | (aoe em Ng al ae ac eR ae a | Sala POdlo Slo eo OD oer cae ee LD td |e ae a 
‘eu0u 10 3u1ue4 

OiiesGSillee ese eee ns ee ““|20'°ST | 76°86 | 06°48 | 91°68 | 8ST 8 $I | 9°91 ey [eId1000 4ysIIS | OOF ese a ODS = Alene a OD rss ala ne eee E9SELE 
Sic chs a | Seal | eel Er ig i eae | ames eek ae ae At (ea na | a 4 BET Oale SSO Prag Eins acd bas: 
ot, wall aay (eee made | aks eer Se €Z°ST | 66°96 | 8748 | 90°48 | 6S 8 ‘FI | O'LT OD2 alo oa ee eee 
| VAST 4) Cea rene einen Ns ““"""106 FI | 69°86 | [é 716 | 90°98 | OFT fF | GOL (0) reais | Ee SiGe | ZOSELE 
ee | a cae | [ec ee eae | ne BS | eens ora ieag as |G aites 4s a eeeiad| Peake eae ODE Srila ae ee wane ate 
(se?) I licen Shy ee one "129 FL | OG 48 | $8 "08 | 1478 | 9 OT v FL | O'LT S| 0) eae | Pieagninas ceNie E19eLe 
| a Ant el ats tel 1S 4 a ese a Ca “leo FL | 98'e6 | 6°78 | 76°78 | O'ST 0% | 9 °9T Opness | SS OD eee ae eae 66FELE 
(150) S| hag eet Hl Beet | appeaaaaa 2a Ae ““lZ0'SE | 91°86 | £6°98 | 68-78 | 9°EL 9 ‘FI | €°ZT (0) Dear || SS Se oe ~*~“ T6PELE 
SSS eeoenae eee ad ears | ee ahg Saal SON Teele eas eOce Snr te Naber cell eae. I Op "=" |) ae me wLODEAE 
(Uy Al hy ae 4 Td ieee aaa bs ee = jes 9t_ | 68 ‘66 | 60°98 | 14°68 | 6 ET (ois) He ato PA) a hae ca Sin ee aati op ieee eae ee Sterns GOSELE 
Sapling | OR eee | ogc a [ Sel Se Rca | ue PES to baer A Sel eer Be 

GS2EIES aly eatorerrn pr naarerel erecta seg cao Scone |e ES ep | eames al fot hd af ed 4 

OO ES PCR |r oa | Ser “l€8 FI | 96°06 | 9S ‘78. 7068 | 2ST GFT | TL LT 

arene aeee Sl Siento aaon Ep ee sree || Pep tor or || nen ager ee ape © AE Te Se IPI | O°LT 

elle ashes = Sc re 2 al eis ae ae Salle ora GARGS d| a ee & AEE | EO) 

Sa weaiiln, Page |e ae eae eee “""""128'SE | 9°96 | S6°L8 | 68°68 | 0 FT C$T | 9 LT 

eer! Sil [ells auaueacaae SeeesERecUONPMlnocasoL eater enleib<eo. wOnck il lOuel acon 

pears | ene | ase sh Fa ee ert ma (ras |e ele ec UR OSeSr ila ap ek aCe eles eek 

=e: | ace a ie S| ome 0ST | 00°00! | 0°06 | 48°78 | 0 FT Och ieZe 

Le es COTGICE igi e als > ea LL°ST | 08°26 | 79°48 | LL°18 | FT 8‘PL | 18ST 

Eee lear SS |e ae em |e oI lle eat Be cn LORES Gene I GMPIST| ab eae 

GrOeems ea. ke 002 ‘T 09 ‘FI | 96°66 | 70°68 | S618 | HET Gel 1l 9 OL 


vou, 87 


“183 
SE al ah | eaten epee! (omen (00) oon art | ee (eres Gye eee |b researc “dodo [e188] WYBIg |-~-------9 |--~-7 77> Op----- | ------op----- PUTA TAR sess ge anneS 
#9 | 9°01 |-----7-- SsS(sGOletiriQe FE ~ 10270 -—-|-6'S"-| Ore? | Over --b eee | Gat este Ge sonra yess ae ee | age | erie: ZSy0be 
cs SF aj Soe aa ONG TN UGe be |ee_ 20 | seca | 18s [Se | ERE) GOR erect eee gh panne neg ne [ann 
ihe ae he i 2a epee serine (memaeeaal 05: a anit 5) 0 4 i Nreeeritari eaeaceatee Rreenaees dl haiiiiieeete | eanee Goma) sien cee 5 
5 a Gael idence aici di 2 2 ae me | eee “ued eceeea | wecee (eee | 
b=: 26h eet y | eee ea Bee lee ey ine aac eae aa Os88e es OVA S74 (AG eens So arcane Brey tae ten be pap re eer OD re Paras OD pales eS eaers 8990FE 
Sako eae aaa A oy Sati acenat aoagp cca ee Gaige oe GS 2 RS ellie Fats. Gpesigee (ae cee gi hess | geet he gee ae a 0z90FE 
ee ae ICs ge Sa gpa age Sas [Poa True [Gea [ee to sree er ene SBIR sa as eR Op Sais "epg | eee eee = 5 19908 
ees: 5 eS te aeeeeaie Ta SLSR 2 eR | ee te i Sl Sepeaanae aa Beas aegis ears Oprecnd|porenceecic 6I90FE 
eee OC LEO tem, | gee, | Saree (CEL GME LS eT [steep aby pats Sees opt ae nai lene geese cee ZG1Z6% 
“TE 5) 8 eae ace ara a beeen Paige |e 1a 0 ie eae alte aces cceemaei en eres eh 9 une ter a ss gee eee Ope Pe orraree QROUFE 
5 Bele eee eam ipl A a WET at laa ea 2 ee mace’ Hl cae | geen eee Opa pee 6990FE 
pS eA Sey ee a 0 a a AT a a Sree) cee (eee) wear (eee oe ZPOORE 
SE ican cater ei | ca hallo Gog. |e gE a Se anemia i (ee ie aia eee) Sean) aia agente paren grscs PLOOFE 
eee ae | OUT ee 16 seds 1) Seok | Be Oe ON kal sae ai a) as ecg get lomo sega QT9ObE 
eee ee pee [el lai ae ar a Boe po Ugh Aca a eae oe aera ed Mammen Oia ee ee ae Cu ey aries Opes | ss eee FI9OFE 
were sa ees ee Fi Tae Pal i 9 a | a ge pr Re eared | "ogee ekg aaa | eee 189068 
a Oe <4 eames OSL TRH | B86 | See | g:0R | ORL | LB ee, (pte 0 ee 0) es rea ae aia ee =< TE9OBE 
SE CO I al SCE A Da J de a Be ela ea a (paneer A erecta aes.) gi ingress [eee GOOFS 
i SNE 5 * al eerie Oogles a al aces |e) LE a game cs ig eeaciee | 8) eae mers) ages npse == |b Seon GCoOrE 
Pcie) laste | Gir -Ldees —\eeey | aesoe | Geek — | hak (Okt peso“ rae pene Saree Siaas  ees Guess OT90FE 
a oT RS ig 0 ata Fata egies BOGE dak tie 808 Oro: Peet |G thal Ola ha I aie eee eee | Gebeesl ic oeegeare es ute TS90FE 
io ae oi ae Oye Used toealle |e | Ore, Fee I Ocee EO RE tee omg | ence gp a Sao aes] Gee SE90FE 
oo SSS Nao lee ca (Segre ~ae te ete a Gide iter Pah ee oe See ss fella er co Se eg: ce [esse Ofierass | See OF90E 
SERGE Bae eer | alata) gee tre) ea ASI His 13 ae ce iat a a <te ea  eecab yo s ee ea eae fe 
oe I a ata Ope I PGEMD Ca nseaee= pe de Ube. SR a Geil hay io eereatese=-ssesesca| anne 0 ag ee eer 0 io eee CO tae 399058 
> a Se WIE ft fabhcigeoeete OPISTOLSVE BG ARE BRL LO e te sph-| -Gopp eo sos sata oa smco co ongg. |acse nono 6 ogee eee ae eae TT9ObE 
Fema |ewaes sae Sees |e os foes eee tt ee OS8L Ne CaP ESE Gael 5s lo eee pogo eee Od SS at EOD Saale roe OD ares =| Fee eee CO0Pe 
ES pia | Neath aire aera Cee EU O08 RR Re TE VO lh OSL |= ete Uerigss ese Opes |so= Opes ssiaseseeteer es PSOE 
iS win "- mia reno aaa aaa |< meaiaarare ieee te pepye onan ik 1G iio Gee ae ia dee ee eae i! ocaeeat a (eae pues] eandeg |---W'N's' |-------77-77- BE90VE 
| eau 2 See ee ee 
= > a fe} re) s} y 
eee Hee fees |e joe ae |e |e eee 
B85 pee le | et Se | BC 
Soe pes pee ee eee | ee ee qaofqns 
eg] ip teen 5 Ss 3 S = o fe pee st woneurI0ja JO o88 Ay11e00 woTjo9][0 “ON 201640 
PE ea y5 E > ~ B BS -xoiddy 
or fp ° @ S =; 2 B os 
Zi a te 3 o a Ea 
. Ze Sy 8 2. 4, iat 
fers S § =. | 8B B. 
5 8 “9 o ; AS 


378 


penuywogo—GNWISI VAILdVO 
penuyjuoo— SH TVWdd *LSVOO LSAM “VdTHOT 


i 


379 


CATALOG OF HUMAN CRANIA—HRDLICKA 


Gye Waste |sseacs SHON Te eLOSE Tob eiegs. \LOGLe ly Clee |cOV one || Ore tues |ramnan ier ass Shee oak OOS ieee on, OD Fn Taleo aas OD? 29a nates panera 190898 
saeiSe| aoe] ee Se a ag ae te aes areal CREP llcnseaass Z ‘PI | O'8T qnq (“un ‘d) ‘o01sBjq ~~~ (\ Gi NE Srcee ee ODE ears eomets | Se aed (Ses 990&SE 
7A) Moat ll) | la ae mS O8T ‘T €h FI | 9°86 8°98 | £8L | Tet SET c Oates | Sik ace ie ean eS pes ae (Gel (ARI acer e ae UD: te2n |b. oe cps fe tess OPT OLIESE 
ih BEA gel | 2°LT FR y an LS ne ee AOS EE ak ei os Fe NOS OD ORIEN bo eeuo Decal enews ees ee CMUGaE: 
Bui cose PEC | Palen |S oe eee ee LD oe 2 U8 Race ee OD aa | es OD ancl Bemis Sacer ROUEN 
Sacre QERTS| 2 Soin | Sas Saree Sees ee EE OG Bos oe sed is ae De cae | eae OD ane] babs ne Me eT 
eae ---| get | 9°21 £90698 
Ton pean Opnlol 2 SE 
0'L OfbS ES «|S a aa ame Re Sloane € FI | 6°81 
(Fee Oe 24 Na a OlGakits | 5 a ices ha ae Be caliael.|iser ee vit 9 EE | 6°LT 
i al el ae ail emer le ae |e ee NG ee dl eee | MOREL Sed 
ae esis mien cee Sl Pee lees cn oe Boa oe Vil ae Dalreel POLST 
pet lela 2 eae s ea i aes ane ee Sail (eee ae ela ee (se le 7} S760 | 620 
2s a Soe | eee SE? => [HOCH aa po aes ual betes oll eigen = el Se 6ST | 8°LT 
*AJUNOD Jol{ 
See Sek he meee UU tal pai Ss eee on ee Ona aa REE Ue RGne lee lroes@ oa ees eg a cf | -19D ‘puys] suo | -IWN'S'D | LIIZSE 
SES |S || Let Sipe ed | Bed EH J el PSS FPR = i LASS de a tS 1 UE ee ee 
aNV'ISI SYUOH ys 
ae eee sas eee Aide eeeaes | eee ze saggy all een a SEP RILCCAR FIC ee el Be ea OR ee es ODF Soaa|ie oe CODE Sell ees SA90FE 
1a el cl OS) ee cer ‘I 1z'St | 746 948 | 6°08 | 9°8I BSBTE PSH Zie || ees wears din ee Padi ap | Peat eal QE ee eb ODF Oilitara ODE 7 |\o a teas 9690FE 
feel aie =| eae Pees Seer QUAD nccesee at ZI | SLE |  AxjoururAse quays | -~ ODE |For a cae LS) aap | Rates OD |e ra ee L600%8 
ie hep ee ale Pre Q¢ |---"-"ssuyidg ojfm0g |--TN’S’ | ~7>- $6 S0FE 


Pie oid | Se: | Pees aes “~"! OF ST | 6°46 ee 784 | 6ST FT | 8ST 


a 
SONIUdS OLINOd 


ee ee ES eee ee 


Fe OelTS SS Oly ‘I jeest | 7 Yor | 16 | 9'LL | FFT SUGTe EGplHe = tic ste are Pete Peni A GES i> ae Ayano) 938T |“ W'N'S’0 [7 “"““TLILPS 
ALNNOO WaT 

A Ee ON Oh >” EE ES 7, sree eee EE eee nee Oe ee ee ee 

Serge | ete || Seika eras = 189"-Or | 6°96 6°98 | 1°18 | O'FT SA La [OE ell ine 2 eae: aobeen oes iawn a ODA ener ODE ceil Paioed ODE Aablenags 2" GEBLZS 

pa | PS 2 8 i eee $62 ‘I |00 ST | 4801 | 806 | I'LL | OFT LTE) | S72 Mal | eect © ak cee Satan | a WNpY | SIOATAL WOW JEON | I N'S'O [OO TSLZ62 
SUHAW LUOF 

+ SEE Rak NM IY Pra ER aa FP PS a de Oe ee wee Me Ae 

ep Sat eer ee “"7""| OOF ‘T [ZT'ST | SOL | 6:48 | 0°98 | 8'8I ee: | BORO Pete eee ean Re Se ae a ee Reiger Sa BOLIXBYL 

PES) {POOL f= a) Se0vE ‘T |09 FI | 8°48 68L | L&L | 9 Ur TES FESR = |r Re SE eae STS Sgie i 98. en cha a a Br rans ee me BULLY 

TL | 9°TL 7777777777] 9282 ‘T [68 FT 796 =«te-78 |96 GL | 3ST T $I | 9°LT Se EY eet pepe ST rey ap pa ee TP ae ReS Ne Sra oS eae SosvIOAY 

ESOL aey FOL cease: all | SLPSCGIES 260) |p = 2k) | Sees come | ee Ge RitOCe WOMQOO ELC OGL, ribeye cites ean 5 Sos es ee eee On Shee ha eee S See Fe STR}OL, 

Cet eee er Ca ony (Nae) ee) er) 5 canes Bree samen ets as aes oroooo=o==o-suomT{oadg 

‘am IO [8 
a | he Sean = al Pea ees ONO aoa a IPI | #'9T -JUOIJ[BIIAIN00 FBI |---- 00: eee gene ppt’) ag =| Rate ODEnes| See pins Sane OLDURG 
Si oe || Se ae ae “| O98 ‘T1/Z0°ST | 8°28 8°08 | 1°98 | O'&t SPL sE CLT + al reas, eS 3 aati Sr ee ener a Ot Naa peepee Pye ny ,)) Oaaecaa Ie ea) arias eae rors, LISOPE 
‘Sulu 


[SIESTA OA te faecal SRD Gee LEAN) Ol Fae) 648 | 4°78 | 8'St FFT | O'LT JB 1Byidjooo 4y3I[g9 | ~~ RTD Vien PEAY Coan sessed roa OD ae LTIO0E 


155192—40——5 


é 
a 
a 
° 
> 


“IBON 1 
(UIE 6 Hana 2 ‘I fI°St | £°001 | 0°68 | &°98 | 8'8I Lats |RORSI:* ots at eet el bas oat GEES ays ka WE ak deen, wee ee aba ata SUIIXe YL 
8°9 UL aes O&T I. €& $1 6°06 8 °@8 6°TL | O'ST mri len | CORO Laslett erin tei s3 5 pk eae oa nk oe > 08s Sa Raed Poe wee Boe Rae Ee a ee ae VULIOI YL 
GL MME cd cmp song ie 6 ‘262 T | 2ZL2°4L | 88°96 | 09°98 | LI6L | &'ST OMS erly: as |’ aha a a le SEL Ceo Pht pe kal: WABI eee aL EEC SOBB1IOAY 

= GeCGLl- Podk|c. 2 =k COOrGG =e LOGceUl|it oe 4|2= sos amlls enn at 6°26 LAE A) toh A od ages ete age o Rk EMIS - LTRs teliss “ris Siege aan S[840,L, 

pe Se (21) (2) (2) (2) (98) | (2) (Cid}es CS me rere ars seen ae repre eiag SS Soars eens os es sueumloedg 

a OL 6h | | ee en ee ee a | a OP BSS SST TSTZS¢e 

5 CAE: Gi | a eae O&T ‘T ee FI | 376 4°98 | & cd 0°&T SOLSLE: ECG) ae =| ane pe ae aes Saga | DEEge le Se Se Ae S hla os OD CS | aerraa ar rie 60°28 
© wi lhe Saar | earceneraince. [Ma eae |e aie (eigen ae [ee aie Sats) tlm eet ou LOshis | ONO = en ee ees | ene aes as ee OD hero =e 0 Dae rg Meee eT OT CUS, 

= |G? iB | Ld | bes alia 098 ‘T1 | 08 ‘FT 6°06 8°38 | 9°S8 0°&T CEVES|GISAE |e heme foro a (Poe aes aa Beet bd ee a beads |e ODS eee ae pours 
BOSSE OSES | saan eae | Hea Sie | acer | jee Jean, hf jon) ape epee 14 7h 4 Oo oh 27 4 a haat acta BST Taian a | ik ge CeCe ERTIES!) Un eres |ee A!) Ua 7 sleeps OAPs 

“ge IIS eee ee fc ae a ea elegy ee eee ee ee aa att miaee 
“Fae | Ree | ee eed foe eee eee ee eG | Eee O5G8) |e coe (adel: “LT an ern es Pore AT S| ae Peed a ae ODEs alle eaOD = cat | aoe ae ROU COS 

Z Ze | eACOLLy Ee eal | Freee | (eee | eicaiee | eae SoS alr GESTSISGROL - dle sos cman eo le el es See O&S Ease oe Uf Oe ae g | ieee OD Raa ee SIIZ¢E 

° el) 2c Le | cea OFS A! €1 ST 1°86 8°68 | 818 | FET AL ADo A ee | aera ean | eae cia NOs = eae ODL Se 1. 1) UTS 5 5 | ears ee IOIZSE 

i=) CU | ACO 6: | ae are 062 T O8 FI | 8°76 9°78 roe aes 8 O'F1 ae PS Ree pd ee COED) | ES a iia eee | te Sea 5 ||peee 2 ae Mis ;||esae aeeee = Paeae 
ie | ee acer | Seen | aon se el Ie ere aici emcee 60: ‘Goapele! 7A FEE ean ane PR | HSS aOR een O Deas | Biseace 0 PD eeeas | ane et 

= (i\ a >|| eet =| Ieee | WR as «|e | | emai ieee SrOS rs ate aS PER ACHES Ae) chs paw ak gtk +: Caan [oar Sarin COED: “Sa ae | Use eal eee (USS S| eae aipiae | G80Z9E 
See aa eee|e— OS CTE Sa eae aie ane || IATL fae me fy Rat 7 intel Sites o [Nicos ws 17) ee eee ine cs) Uteckeie ar 0) Cope jammin SET ANTS 9 

je} (Sian Tigees | Reena et te | eae Sie atin | pears COE Ti | eis OSU TSIEOES Taal: steak, Sees ED oe a ye | cea tee ies ne 2) ets | a= ODES ad| nas 9 ee L80GSE 

i) Sec |e a eed ew [see SE ee DOS! |) Siam 3 APES [ORS L> la leak wets me > ley we ee ad |e ee fl (an aE ee AS ODISREA ote 1 1 2s Eonar PETSSE 

SS eee | a | ree | (C35 25 eee aes oeereree| ee TS ta eS TPT 1] 9 °2T je Eis dsle e eet Cla ite ll SONGS onan 2) OF peeage | ee ee (Gare Ss | Sep ys eyo 5 ~ T@IZSE 
Be A NOnGD | QOCS a taeet She et Se F708 ARF > Eon | SOREL. al a2 a hanes ee ee ellie ee BOM |e ie epee s ODA tend en ODE Seles cne ce oe ae CSIZSE 

& ae | eens | (Steere eae GF ae eens | erate eee Gi0s) sli € FT | 6°LT Peete Stes eel ae i eS r er eer ODIs | Saree De relint aoa toad S606SE 

OLS SSS: |e | Seer ees OSes stl Sienna epee | eg DUO hen Os Pag Og2 alt ane er |e en aOR. oma Lg ODT rev.) hrmens ss ORD ESS 
De NReIG Eel =. > “| -086 Tr €6°FT | 200! | 0°68 | 664 | 8°SI EOC tal Ce) Vena lagte epee pel aa SE | aca eae oe ap) OV ence eee OD eis an. 0 eee ea 9L0GS& 

MN “A4UN0D Jel] 

S canes ae Pane ss ge ee 186 aa (ere Seas Oat Gal tose oan | st ein cee eo cee: aoa eee 09 | -190 ‘pue[s, sito |---WW'N'S'D [7777 L&0cSE 

leant ——| “|---| OOOO | OOOO | SS S| TTS FTF | | eee 

AQ > Q fe) ny w ie] ie) 

oc : pe |g | Bie oe ce | eee 

 -ae|- 28 a8 | | = 1/2 | =| gs | 2 | BRE 

BeBe) on loge |e | | Ble | Ble | BE roakqns 

me Bry vee) ‘7490,], ee 2 8 = a to 5 8 as WOreurIojod tee AyI0T WOT}eT[09, "ON Z0jEIeO 
a, | a4 Be S = S = g 5 oS -1xo1ddy 
Sy | ee g 2 = = br 2 33 

Sales 5° - 8 2 | & | &¢s 
He |e a 4 = B Ase 
=) ) 9 + 2 ag 


penuryuo)—ANV ISI SHUOH 
penuljuoO—SHTIVNGA *LSVOO LSAM ‘VdCIuOTA 


380 


381 


CATALOG OF HUMAN CRANIA—HRDLICKA 


*[[etas ef Jeddn jo epis 4JoT, *IvIN 1 


OFSIT 
ae eae ee ee | el eh eS Oe Hal ek a Banas "Sek sak 25 So as coucragee (ape canaed GU -aa WOE A GREE BERK“ TAN EHR SG cas Gee 
ee ie, Nae ee Re oe SE EE a Sa we a er ea eee Ga DP ee Gee Sea RE Ge SA ES GE we eae See Ce O109T 
See eee ee OMe em ed Nemec Be th ge he see ee oe eo ee oe oe ee ea 
we oe Sh. al ae CUA EAC NAC SCY Fares eel ea aca ea fia | Meat eka” Laconia |e ade ap 1 all ieee | Ar i SS a an 

SDNIUdS NOdUVL 
= Sasi saeamema sass so 
ATM ALOTONV 
mst Ta aaa (Saal see at | So Saal aa) cine igh! pital (algo emetic ect arco Weather ecariaea eae aa lei al inna as aay 7 
Bees TRESS etal iat ge (ag eis (eae ate (eae aa! acne ee | 4 lead aetaiaas ae ranean (eerie laceiaetag Caer eta cee" 
Sg aetna | cl ae S| aah ccm a ‘pres (em aa ee (ae ements (arco (a nl (ccd (Ceca aa (omens ais vane | hcaetes ences ce FOILS 
SATU UVAAO 
ae gr 0% |(6°86)|(0'9) | 69 | 0°09 \99%2| 89 | 8°98 | 8°98 |8'e | 8 | ee jee joes | ou9 1'0r |9°8 | O0'OL | 179 1°86 oe | EOL [552s eas ere 
Sind | isons | asta “dbase (Ma 8 87-19% -1 29 | eee fe 2p - fesesens Poses [passa SG—-]igeg--—| pg gipe (Reese ens] Peeters |ceaoar gr messne sss 69925 
|ee [ow 1F'9 [ozo | sor chs | e's | o%e |ewel| ze |e joe | Fe lose joo soe ices |oe ete | 9:06 | gat |rtttoTe 19925 
° ° 
u ° ea)-o~ ole ° bay oo 
ieee le leere | 21 S12 121 e-2) See re | el cel es 
=| =F LS ba =| =a | aka A: = Sea = SE a g & 5 5 S By ee = 
Beate | Pe ee tae Nard eee ett BE Rr ed Oe om | Re) ee ee |g 
Side [se| Sel eel el gle] Fl Ele | ele) ow |] £ | B | 2] Be ley lel ee 
s || a8 pees) eee 8 re ie fee | 18 @ | 2 | g | g |e|XBlojXB] 8S] ‘oN doe 
> es g g i £ oa aa 7 6 rs) os S F 
td gS = 4 a ee Q a [=a — io] — & 2 09 
p | ae| | Be | BB 5 Sele|e|/e|/f| =] ® ELE te -| ae lca ige 
=e ch | Be | Py > S = i ” a . = tg S ~ 5 
5 <9 pe On eee | a 5 2ilael]r)] ¢ ¢ * 8 wine 
: lg ec aay & : aides 2 er § Ses. 


AV@ VIOOVSNdd 
penuyuop—SaTIVNdd *-LSVOO LSAM ‘VdIuo Td 


té 
ea) 
re] 
° 
= 


PROCEEDINGS OF THE NATIONAL MUSEUM 


382 


le I ai Se | |e ea See geet | || <r | ems SUMO Wee | acacia (aaa heaecers | invade Oe esi’ | ie ere 608096 
ce a et ft aI ee le a <a |e2 © SS |S 2 a ee | ten ea Sas |r| gape tata | en | a ier oes | os | ial | regener | et oe | ele eene , 
S76 + ae ¥°86 | 19 INEST A CARES: Cle Et) faa mae 82084| > aa Orca ge ST '€ 0 OF ¢&9 9°6 06 ¢ ‘OT $62 £8 ORES ie eee or os 18c0¢¢ 
€6 | 8’é 6°68 | 39 Celera teers | ated 2 st. |e Sa ad Tae [a MN ae ame a er Ihe el a ee ee alee Ae a eeeee g| oo ae 8Z80SE 
GO Gian | Senco eared | Pabose oe leaieee cg | eee ere ee g's es al saepe a Goeee Sle Ss oo Seal cee ae ee a ae a ea ee ae a aa P6E088 
ey eons eee | eee eee gk eda eee tl oe Sees SIS: elma aie we ghetec il ee fl ee al we al ee A ce Ca Slo eS sou | ee al. ee 6¢E0SE 
oe peers [pe a Rat ee 5 ae et IN a be = eat ae | [ine = || Sa |e rea ge — | a — ee ea | ar ete | a Slr Sat > paki | emede ae Aton LOOSE 
(0) is |) Lees Ree es Se 2S ear tS RS | plore | ere | es tc | lps eer | ge | me | [arn nes |g es | ae — Sm | WRI “S| ete fae cae a oie | gees RRA RENE |: <a -- te] (aie €1E0sé 
£6 | 3's 9°68 | 1°9 ESSA Ss Sa |e cere |e Sec ae em | pong eee ~ et | en ee| og ea ae | | a 66 9°8 v6 @ 69 T 88 AGLI irc Ose eee O8ZO0SE 
RRs I ae ae hae he aa Ga — ace Pee aren aceasta >| De ase Une ae | eis — mi | a | ee | ane ane | econ er ees |e oe |e oe |S Gn lipearer eee An 
0°6 FS 2°98 | $'°9 Pea | seacpes | oes | ee | oe elie aa eA Te ay ee eee ee ea Re alae al ae a a ple eee |e ee Ee oe a aes 8IE0GE 
9°6 ORS er | Pees | eeeeE S| oo Seria tee gs ee al ee eg a Re nng| cae apes ar ae al a Al eg PO feo = Bi eo glen a ae a ee nee See | ros be = = aby §80098 
SG | pet | eg | ates one eee | OS EROS Sa SSIS TIRES Bae Fe ESSE SIESTA |S ROTATOR AEG PT TSS SET RS TOR SUBS TEST SE TST ET SEW TS EE SELF SDSS SASS ARS EP ISTE Sr SIE0SE 
€6 | S'€ | 6°98 | b°9 ¢’g 9°87 \S8°% \S8'b | 6°98 | 9°98168 | 8 see less obs 0°02 86 JES L6 £69 9°L8 (ii 4 i eee ces eas gcse 
micah ARE TESS Ses SS | ee nar | bad me || Sac reer | Oc aca | eae | Ioaaesoier | eal bete | fr eee ance aia | Nea | jaanneame | hale aces 7 eerie y Eatckcaaea: | [ailakn meat | ipaienedae uaa (|| omic e |(areei gderide a ar oOLgose 
SE ey en | pee ae ed eee | PP ee cB | bomen se ala | Speech | aU | ce en | VP SS anc Pi i | [cee Damm ( (ln peta | | acai + | che oi | eigenen aoe co a 1 lm a ee | ee oe ae ee, 88Z0SE 
Uy YS PRES MEE EEE ES re gage Pee Sy | Se S| meena chee | ig as | ade er [he ae iciee | ogee |S gee | ear nad (PAU some || | eG |ae » —eac (a Sagi | al a ne GBGOSE 
GESies OPT oaeieeS Seto oh elem — s O67 | FS11 6b | 9°99 | Bla. as oe | tartans | aegis Se | Raina [Itami aes | ste Beas th oe og 5 aa |e ane ie | eae | hank Dita tare f GEsose 
Fae S | MR, | Se a | este |S se cess | oy od Be ar OTS Sareea Eaceael etal | Se | eee al eee GOL LOI 98 9°6 Pca BS ese ose eede les ee 
Ges pe ea Cote | beara | espn ded oe eee nore | eee <r tan Ce aed en aye apn | ee eee | ao SSS SS are eae a epee Nee oe Se el Some eee alo oe ae BERNE 
= Tal SS | aes sia il ee a BERG LRG lnie | be Ogee ean al NOs ena seme d | ue en ee eee ce so | seals elem | ee eee alleys cee ee eG OgS 
CES Se nce he eR | a es Ree hae hee ong | bee | en rt | ate | Ura | [nat ie | Ueacacecaee| cianceea | tears (iio ear | Hana ce | (ieee | belieetaaitoaer | eke 7am | ieee coe | | rcaeaiaie'| (ama ne a PSE 
YOPUuUVH ALGAVS 

iaeealeeclce | to ee Tegra ax toes Oh Shee lpetecgeaa | Sig | sa |oe a BENG eS | eos es Se oa |< Slee [en s| ane cfs alae Vee = ee BUUIXB 
aes |S en | A ae Gia tial ag Ge | 2 ae teal atm | pen esta | | ee |e ew ead al | cee ell pap es I | eae ma | pes gL tao pai rm | eet 
OAS | (eo aaa atten a (eaeaie eral (aoa nei 63°97 | 8% ie Ot, eaten oa etm | ee | es eel el eee ele a see ale oo = Galle Se re ee aie camealec ee ale es oe ale ee Ale ee ee eons 
PTS | geod hee cease peer Wea Salar eee eee eed ee Mont ec ee fr eons NE ey tere Wim oll ee d[ea oe elle eed ale a(n —> cee oe OR 

---|------]------]-------|------- CCD EI Gye ea a a a a ha neta at (cet atic 17) NGS || ra eens ref 

° ° 

9 a q q i=) j) (o) (o) (2) (o) > by ico] wo o my yy \S) 

| $| s| | 3 ee lpegiee |e doe les ts aa ba |e les ge |e s | = 

5 e| &§| 3s | es i:8 |S | s Sal SB olusee ree alioeee tte $ Ey S S Cy s a} 58 

’ nm" 4 on Bb" he o = rah ~ a n na a Es (=) B 5 5 = Serie 

mle cetres a> | B> 3 5 ® s s | | | | 5 > Z op) pres (eee ata © 

6 | Be [ye] sh | oe a © ee 3 = ee] to oa] ty 5 5 Si = Say 2 2. 

Bled ies | oa a| 8s ‘S a, & 5 4 2 ® Pa 0, 2 > = |6(/X2 | olX3] Fa “ON S0[@129 

s |e | 8S | 58 | BS aS Saas eae pel ce pa ea ® pele Ree ee | cea | Pe 

Rn et te oot a ees Es E e = iy Ee zs o is Z a = os | os 

yh |) 4a) S|] ea] BR 8 & ree [eee peel ge Ee = 2, a iN |" | oe 

ile (GS -a E ~lele|3/é Es es ae eens 

BH} e/ 3| 8] & B =| 8 = S| 8 z 

- - . o 


penuyju0d—SONTUdS NOdUV.L 
penujwooO—SHIVWNGd ‘LSVOO LSAM‘VCIYOTs 


CATALOG OF HUMAN CRANIA—HRDLICKA 


"IBON 1 
iG cern |e eS lonecs ali ro 7h [ese raehral i ate «| era 535 aremcek | (Rasa el ee Pee! [A A Bela aoe |peaeeeea elie. Cs |oaeo 35 |p ee loans cae Ere yaa | ae i aie eter I A 


ae al eee eae a sere q'¢ FESO Cases o ® | Garin eae ales Cus|eane asl bPSOe poe 80889 QZ |Ses0b 16 |FELOT reese) eos. | orsn |; + => eullxurny 
cage gees, aes gape 1S) PL eInCrGeIRONr ILGLOS Sila |POLG. lmececnleGeOl leans -Iagi-O0) EERO) In2E6 G8) "$66. 8009 Ges. | \PSkeT lbs as 5.25 oe BLE TAT 
=o cs Sees ie teas ene men| Gee Se me RO Oi Em orn Ochs 205060) bonne Lee (eo albe Gn |poee sly 320 = |GzcOpe tor Oba |aTs6 TOL |67'19 |79's8 | FST |7~-- 77> > sedeleAy 
rere aa prcran | ecm on (OLOL Seema Gr) 1) h60G- (pee aehe fem manlONe ieee (pOVGIs eee INOUPEL (Heo SORIe) 96°80, 98 P20" 1G c0G) «leak umes ane so oae| EONCGR eco = —ce = aan ONT 
i eee (QD). WG) (@) (9) | () | @) |(s) Gy NG) GD WES 1) (@) (2) (g) (€) (2) (7) @) (5) le Sees susmloedg 
Sas eS lpi as GENTE IEE Con Peer eee col | Pasecms [Eero cles pee Bessa ees CIR ST leser calieaes eee DETOs aig cs o-s PsSle eee ses Samay zaglee 
ee ean ee en hae eee rier |b onrot Eo oes (peo ile er len lp is" S|f as Vices Sole me least alee sl eres Scale ESeee oe eee cleo pamecee: GE9zKS 
Ses ae “| 9°98 |G8°9 19°91 | 789 |9%1/ 6% | £16 | $06\|9e | 98 | eer \sz'e | 0O'8¢ cll ONOT A416 55 |A6U6) oe Sasa nie cer alese oe PEE: 
er co | Be cit Sie | Be eae sama || seal | Sea g | eat ig [ea Sacer ffs ae ote pat pai rae | ranma ogi fc (a a Fl eas eg eo oes ZL9GF 
cae | ee ais 1st | Se Soa E oct in ie peead | fe seca Ox al cee NOLO Te Roe RC y Oe ass eM poe: fr lgeace. o|eeeb:. p INGAS 2 BRE cal S ree 7| ecco cee Rice Sas cea OR ORES 
Saal fa no Sore a | eis ec Os6 ie Rae a AOS ele sa eae cs lie Ble aleskee ol a023 a eels Ge el ee WaGO 1G 500) SINGEOTs |eannaeas === 5 ONez, 
922 Rene he | Ga Peoy eltensio core, slabee, aleGiGsie leaceeale te ie = o> PAErd |i ACTOS BSOTOD” GISGORLs 4baO) 2 ceuO Titel omar caller mee cal lRomeinl Bias eats a 
2p sit. || Sa | ee ES | AU OE FRE lt 9b eR Re pe LS ar armel eS a EL EL edb ee WOES a a) | ace aee ae + 

ES || DRA (ae Ste | a F082 ie a io P| eel igen) femme) Sic’ | aaa jocioeien Siaianes | Sat cea | et Bee a ae Oe ree ae | O12 


(REE ah IT eA ested || ope Seen RPMI | ume | a | Semecmamamnme VAN A 
Se 1 pe ee |g |G ae | Pepe Fl sss |B eee Ee el goa | S| ee Da tea | es |e | a eee pea ea nS ae sla eee OES 
oe ree a eee Bt ‘ey ees eee oaei! Fae SS es |aes atone S Sees arg i omar aan ati ees bes ich | | Sipaesias | ae ey ||| ampaeeee|| keeps | aane meer, 7" SP9G 
= SS SS SS a ae a a a ae a ee |: See) Sea 

AVG VdNVL 

TOI | 8'€ | ‘86 | 69 Lg S99 |L% | TS | £68 | 888/68 | OF | S'S | 98 g°l9 GL FOL | 06 COL | £69 7°88 PEL | 777 BULL 
L8 (96% | 678 | 19 rg OLY 98% | 8% | 9°98 | 8081} 8e | 8'e lsze Iete 0 0% it a!) 9°6 9°8 66 689 9°£8 (Oech |f ee alee ~" BULIUT AL 
£6 | Fe |69'98 | 89 yo (9609 |}9% | 09 | 0:48 |f0'98 |6e | 68 | Fe | 8'e Z'09 2°39 OOr | 2°8 86 87 69 OLAS oa SURG Leeper oan SosvIOAV 
Ceol Li0l pean GOLBE aioe, | seen |G: ble |SOLOonlgee al aeane 9°IT | L2°TL | TOL |$6'6 ORCa es OROCGS a SHBy aINGPs. 4 |NGnOer | ecient |hmemrieee Cel | aia eae S[e}OL 
(st) |(@1) (9) |(9) (9) (9) |) {(9)  }(8) (s) |e) |() |e) |(e) (g) (¢) (3) ) () (8) (8) (€) ros -suoutoedg 
TOL | ee | 278 | 69 9°¢ ESL Fale cise | ee Peel Fi ees Cis eee 07s bP Ses (lite ie | siete laa S regotal laces ses eo sede (le Laan |sverae tes | | Sites IP aoe. ~______ 80809 
VES ee lee a ea i reign tar (Se cee em ||P ce Seems tinge | |Salad eee oe (ech ma ae (ian wa) 5 ic aaa a Raa | oe ~~~" "662098 


té 
ao 
4 
° 
a 


PROCEEDINGS OF THE NATIONAL MUSEUM 


384 


Hi Hime | ie oe eae, «| ee (eee 3 ee BUlIXB]IT 
O01 | 0% | se |F9 (9:9 [tT (sais ewe ces | see ecco | aemeee | cemen aeg  fear gs | (emi fntaeve 1 neg aria | ermal a EON | apes emo 
GS). |G ie SSSI tec ag | a eee ae se aces | iid Me em eae ny | (aa OTC SSM RE ee oe eee se eee ee Sarre 
06 |S °E [1498 pap : a Pee eae. eealgo ee lee eee eRe Sl, 2 Blog - 568 ae recublneatectl Geanadt| ness optlanmeae su) seaacast| =e -eeeneeneened S160, 
¥ 6L1| 1°06 |. ~~ 3 (OHS ie Sepa | ea eam deacon | 2a] sa Fe am) ceva ae abe saat laser | facta 1 Pe abe | cams | eee | Fee | iain icttee 
(iy (9) =|) =| @) (@) QDS MKGo le GO = KGa) GO AG GOs GD) = 1KG9) ee es (1) @M “E edgy 
SoS | aaaae | sabes | Seeere eee eee | ieee |e Soeaer eae (eae peer: Saeasaleesecese SES | SPS eas PTR a RT REPRE ef PT STH I POO ae 
SI RE | a | eS eee Eee |For acs | ecco | some (a mea (ere ” (mre) Weer; cme | [Onn Pere | [eeuren | RESET S1P6ZE 
iS |RSS | ES RE SON | ee |e eee ee Pelee | ose mee (memes eee (a(t edt fee afc lee] 82628 
LS (ES EL Be SDs |W a eee Se re | eee diane (ese | [gia fee emma (cen NRE (7 AL [Te | | T1628 
ee ae ee ee eee |feeeeeeed | oa eres cies cued eden | eats cued (cerca | eateries eae meee 9L86Z8 
|S | Se a | ee a a ae ae eer fee eer freee beer (creel | (aed a 968628 
TS | a DS SSRI | Bnet | PES armen Bee (eee | eer ere) a ar ee as eee arse yt feu (ca | ee] eet ceed EE ZOP6ZE 
£6 |9°¢ Tea ire a eee |e Oa km a WS oem me ae a Bo ae oe ese | Oe |e | Reem base, eae eer. zorece 
rey [istics [LIS poll ae | Dias (Pee aa ecg) Mie | RRs | (eile | (eee ane) tty | Rees | eran | eeane | ereoreht (eae) mens | Pees | mene! Peeend eer eeres ee 
UT AES a EST aa | ace |S | “ea "i | ace pe pn Fenn eect a | sear | (Bais | ee ee | BEI OSs | See ee eee meee a 
es Oe SS ee oe eer ree eee ee | | (ater ir mete (ry ceca a | aS a | © eb Pa (cae aaa ema ma (cokes a 
£8 =e S065 C0. NO 9 1 6-OF abstr tose 20 00a CFO, O28 ol) S28 5 eD ii) Oe ses "te eet ae ee LU | Serer OPED oo eee pa 
ESTs SS Ha ey | mee Se IT: age arate | aaa (ag emia, far | PO Sree [ee | an en ie ee es ey eee ere rind 
30 WA SUS PEs Se TS en) Pree ec mn en a ee beeen eed Catania eee OP6ZE 
00 al 
° ° 
Is q (slay ee re 2 ° ° ° ° ° ° > >) w bd ios) ~ SS S| 
eae see oes ee a ee ete ee |e | s| =| ¢ 
pS) =| Lo] is} a n na = = hae i = SF oO Se = oe = = = 8 
5 | $|88i/ss|/&12 | eae ee | eee cat | ee ef 2 e 5 8 3 & ooh 
rm | ey b> R > 3 g 5 = 3 ib dy | | " ee Z ee > oy 2 | & 
epee |e mes |= | © | os Ble) oS | Sel Ble > a Rg & < {olXZ]olX2 | Fw] ‘ON S01BI8D 
eeee heed lege | 8 ie lB Rie | Bg ee s |s | € | 8 |*ls8|/cBe| Fe 
B |e) 88) Be | sé Slee oo eae cea Sa oe a 8 She te ena 
8 | Ze 2| &S .B S ip | eto = a |e § 2 n Or) 
5 Bis" on 5 B = < = = 4, a : 2 = s 
=a Cs Pe ee Be 3 & =a = 9 + $ i) s 7) 
Bs ak ae a RE: E & | 8 = 3) &/- 2 
: ae = | B 3 s| & 


penaywop—CNVISI NAQGIM 
penuljuwoo—SaIVNGA :LSVOO LSHM ‘VAIUOTd 


385 


v 


CATALOG OF HUMAN CRANIA—HBRDLICKA 


“TON 1 
Sen ale. fe 109 28) (F829 99 |98°79|9% |9F |49°98_ _|fs ‘98 |SL°€ | 8'E [See | FE 0°99 0°69 96 9°8 9°6  |88'09 \09 "98 (G4) Gi |S eee ~~" >" @0SEZLE 
Pas ce | eel ee S| he ee ee | ~-+-|-=-=- s)eacana|Gennsea|-=-==—| == “eR E SS San ASF as fe meee he fal casero al a eR otc i. eae ass ee © (eet SG Piso rgcie a4 
Beene | ee --lor-o6 | 1°9 (fq | el a == | =~ a nan |= =~ poe eee ed nil cach ael pee Offer =~ ermal ae see gloom eS ee ae GLOELe 
apne 2 cee ss al oho oe pe) [ea | meas ----|------|------|------|----+--|--2-----]-------- PUM Cea Pee SE ee we 109818 
PES) Face ca |S | eee Se ---log‘eg |cp'z \ch'b |9s'06 |68'88 | 9's cet a ee OT || eee (eB Q°R le. 5 Sea PROOELS 
ae SS eee ------|-------|-------|"--*+-|=----- a a a Ba ik Set| | ea siemcnma| | pacpeaeaissea| | seal cl | aeNG ed | Gost 2 | Seep | ee || ee enemas 9SSELe 
------|------|------|-------|-------|------|------]-- el fateag — abs] (ie seal cae ae REN Seem |e aca] (amc dammen sre Scar) ar Soman | 0e( 1) ae) lace | came! | see ae ake oe) Coll Win eee ecg OLA 
------|------ goes |2°9 |o'9 l¥ee¢|s% \se'o love |stoo|1% | om ioze | se |069 |oe¢ |F Ol 188 | 86 _ \se'¥9 rt R10F ol) Lon) S| Be aaron: ie 
oe Sel oe eS ees Serena | oa sa| soe | ae a eae ie ee et ee eae ee) ee ee |) oe ai eat eet ae teemall: eoael| pra ~ sega ULOGAS 
eee eee 198 }29 | Iso97 sez | 1'¢ |18'%6 |90'96 |s8'¢ | 8'e |e9'e |co'e | 0°09 | 069 | 966 | 6°8 | O'OL 6419 |-~~~~""| ¥’SE |---~~~ ~~~" "990862 
ea SE = Ble i ee pe aera ane an ae be re ne aes ae oe aaa ooo eset o we ell oe allo ee hl ka al ee ine 2 Sere Gekell eats ce eee oe Oona 
aee=s|-—-=-~ $0°6L | 29 6% 0°39 | 9% Ofsec OSB a ae ee ee ae a ORL 0°0L @ OT 06 Ca | ain | Wee || GE | Sees 45) 71 
Ea tay eal (eter ee ace PhAST a a terete (tsa (ae elas Bech. ok mee oP QLOE LE Seoul eeepc ks Sep as: eee pas eet Pearce eerCbanes 
Se | 90°#6.| @°9 QeGems beaten als aimee io =n” Ghaciet GEE alles ce fa ake yee | ee dee |e See | cae Sar | et ans ae 5 es | ee | AA —§| Sta pte 4) See nine cn 6FSELE 
Sosee=|---ae 008 | 9°9 A oN EE eet | a comes ace £70 op NY | Pe cel |“13. 9 ome ( Ey etl? AS | RR gg |e ees a | Ap || ta al |e asad | Meeaeed|| Wier eed | Pe weed | Be Lawn! a ape aden 481 
Peel | ae ee | ree ay | ee Pe ee Ted (er IR LY EY Se (EB | aa Saleh | a a | | ill | eaeciatel |Gensepiavagetiieeer {4°} 20. 
------|------|------|-------|-------|------|------|------]-------]---- So) ae Sa Go eee Se | ea a =a ees ae |Salad Rhee |W oe lle ee O9SELE 
aoe Seo 9198. | 9°9 Og Goesdiesas soe licxcagr cla care lik aac licae eae (Geka Pores Coe heal fee ee ase ae eee ee aloe me teat Soiree GU 
------|------|==-"=-|-=-=---]-=-=--- 99°69|¢% |op lores lores |2e@ | 2:2 | ee | e'¢ 9'9f | 9739 | £6 8°8 ZO |9¢'6Y |60°S8 J bad eaeatinaipeeeeny 42): 14 + 
wne---|------ ASDA CO ened le wl 2 a Pa | epee aL Ng cal e Dae 2Y ak cpl fk sk el Yt Pl CPt Eh Po a | a Noe iene rae al |e gn Ra BOP TS “AAG sy Gare ic leita | paaeeeeee een aaaeee 
| Op ee | te a) | tama teat | Palen (te 4 > EY | Bley | | eS Fe PS SR ee ca | ee peel (eS Se ee DS aE eae ee et as te pee pe ee ot gen Fe ad pw te fh fe ese es Oo we ee ee ihe ee, ate ane ee ad ic 
------|------]------]-------|------- TINE Leper cal |S Ae | See ae |S ae |S |e Em |= GPa |g al kl a ele Pe al Pe college re eee ta li 
eis. 23 || Bees $868 | 6°9 €°¢ 0°09 |97% | 0S |8I'48 |91°88 | 6° | 8S | FE \Se'e 0°99 0°02 Z‘OL | 06 TOL |8£°S9 |08 06 1 Ae 4 0b i iat 1 
erecne|=ne-- 8706 | "9 FST pice (MET oma | jee (ama cal es a |e ail Lae Gem mi oie aaa at OTL 9°OT | 96 SOV Gee wens | =a ee:|) o aeeu tee orem 
o-----|------ 91:06 |1'9 |¢°9 \o977 Igb'z | o'9 [ese \90'96 | 8'e | Be | 28 \so'e | 067 | 9°69 | SOL | 0° | SOL jsg'so |-----7-"| o'er |" 77> 7 g0geze 
song |poenes grey ee a em Co fae a ose ce i eg) ema So em aa ea Rete See Oa eae ike 2, Samia leave fetes 
----2-|------ mete ee sper hee ae de OO Oe OP eer ee | ee ee oe oe il ate ieee cane me eee ee meg 
------|------|-2-22-|-2-=---]---2--- irs9 11% |c0°S |72°68 |00'06 | 6's | 0% | G'e | 9'e 0-79 0°49 ZOOL | 26 POLE 69 5S oie ramen Ocal |e ent meee tae 
------ ------lzg-g9 | 1'9 ro «(l96'7¢ |c9'% «| Te \ee'98 jogs | or | OF \9oe |S'@ 10°69 | 9 IL | FOr | 68 1B ied bf 2 gm [cats a1 Sal ae parce 10102148 
------|------ 16°66 | 9°9 OO see ee te tal ce ese Lee be Ose eae Ore 86 | Ot er ey leoe 1b Oat menneenerr 
Bee a a rents ie = | een = al ener eS eo ie ere lee oa ee ee ee nen ee alma a eee ol Pa eee os oan eles Ane aa  - a FO9E, 
pple | Sete ks we Pao a oe lec fe cen cece cee Scalise [GRcned e @ 15) Ol (cates ecm feceecae lsemicee) fh 1 iecaxcmeeeems. 
= es See || Tce > a | a | eas | 9 eal Sn) | Pa Se | ee neal | eaparapty [Sal | Arie) PS OS eeeal ee | Wipeeaeem || F() Br Pei | Oe ee aaa (> ea | Abe ||P | ee EE Te 
ae S| eee 76°16 | 29 L°g 0°09 | 8% | 0°S |8I°48 j09°68 | 6° | OF | FE | EE Sake PE |S a TF SEP eR (i oy ay |e oe he (an |e eee ces UY 
Se I eee 98°98 | 9°9 TAS «A LSTA GG A PAH LS cL OBE be [Ecol Paw el mee ee eee ne opem | Reme e Sen e— Uamemg Rae Som f77% 27 19°66 Ak Sel eae meme ke/4 3 
------]------ 39°79 19°99 |¢°¢ \l90's¢|9'% | 6% Ire'se levees |2'¢ | 8 lane | ee [Tp ea Sake Pee ce ae ome Me aooa-en= sete 
sca | BE | eas SY a a | "ay 2 i | a ah 3 a | cei aes Sp ee ee ee 2----|--------|-------- * Ca a a a ND dN NL a tt SP 
coe “>| | eae ae 08°48 | €°9 GETS ADOSOT ALOT Cun ee can aleamaees | Ul en ieecrmn Ours emi eee ore lina le nla es <i (he saa | a rien (ce. ai | | od rane > > “"“PZ9ELE 
cc[cocclae ge | e9__| oe [ose Joos [oe lorse loose |e joy joee | ee | o- |e | ss 96. | 9-01 less [sae | eer. “TTTELIIIIT neaeee 
wachne | -mancin| anea2=|manmon=|=annn =~ toer |o9'% | 2'¢ |00'06 \o9's¢ | 0% |o | 9° | 2:e [tt SESE ee elm ea Sole alee peels (eto ae t ie nanan eag BRE 
Sr  F e948 | $°9 O°G ogee 2 leG|a7 WAR a | aera (54 ea Ses LA eae ieee fee Societal | is) Uisoal| es Osea | See acne 46°99 |6L°16 Aad ol em ~~ _SLPELE 
Sapa; aes | Abie | Nes le ee COE? OSS. OVS Woes NO0F0B I oo ON NPS ODE ee era Spain| (Ps Spas! |S PEE AEE Ue cl Rae the Oye Uren et es aes EZ9ELE 
------|------lpp-99 | gg | geo lorey | ore | Beg [ooo 08°18 |--7777 a peo ge | 0°89. |.0cre...| 9c0r. |.256. e701. eat ge ree 9p ty re 777 TAseze 
FRCS |[e otnchal | St p ell eapeeall |e Gees] Rigen cease | Geek Seep eon ese ee as Fa | lie seems he |e aetna aM S| Pam) cee (yaaa GRE adeiate el La alias ees te Te 
re reac a a aN el feo [ome eel jaar peal liao Is ame ale a Sm Sel (ce aa Ele ena lin acim le cael | Sa PEER |S eee (Dceaamallinwee lL acdvec escape 
oe igen nee eae wee 1e‘99 |90'2 | 8b \or'se isyig|s's |go% |ee'e | ee fT iia fo 261 a a) a ipl Stee aes |3 i egy BNC Sea eee __BLPELE 
To |e cal fad lan) L°¢ |gsos7 | 9°% | 39 |OL'88 |88'78|ch | EF | LE |99'8 9°99 0°49 90. | 96 SOT [31°99 |60°¢6 Ssh or “PSSELE 


ANV'IsI OO1TUAd 


| 
509) 
=) 
= 
a 
Z 
(o) 
= 
B 
< 
A 
Fi 
al 
Fy 
° 
mM 
a) 
a 
= 
=) 
fQ 
i) 
oO 
je) 
ser 
Ay 


386 


AVG ALLOTYVHO 


Seles 1g'36|8'9 |09 [|99°99\|8% | G'S |99'86 ls8:46|/ 2b |e | o2e)|8'8 | 0°69 201 | 8°0 i 2 Oa nen 110183 215 
eee ee eu. |8o 16% (997% 1%% \Srb l6v'98 | O09 |9'8 | o's |eael| Te | gor 138 | 86 6 ZI |---777 777 BUTUTTL 
Poecce|EsSsce seus | e'9 |s'o lover |o% | o's |sre6 jong | Se | oe |oe | ore | Leo. eGnee | aOr Lt] |77777777 7 "sesei0ay 
Go| Pe as eae 9881 | $F9T |--~~"|S0'06 [SF ‘O8L|"----~-|"---~~| T 66 $2801 &'16 | S8'96 | $'670'T| GoS‘T |s8FIe | 9°80% | O'@6T |~~~-~-~-|-- ~~} 0698) ~~~ 7-7 81890, 
praeta pease (os) |(o8) |(0) — | (98) (98) | (8) |(92) | (82) (2) |(82) | (61) Gey | amoen ges 
ae ee 16°LL go [es 88 '9f yes _lorsg| ss |e | re | see | over i Ss en Ft 
ag ee eee gy “98 €°9 Hae Sc fle ee eee || eee | esses] |S — a | espe |e See | | vas LS renal br se Opel |e es fas oc || hal cepa Ny Sakae | care eee I es a es Bees etc 118) 742 
Sea canes Cae | ae egies eee 96 LY 0s 46 18°46 | 8'§ | 8E | 9'E | LE 9 69 3) Ie one Aare tal hed 
nessa) ac=725[F> Sed cess | ne ea | emf ems ee ad eee eee ae ae ee eee | ed eee | eee ae ee a ere te ee eee 
Sara | eB SES ID oe aes eee 90 °LY orcs |e rain | Se Pater Bet | ba ae | has | ecient ere nee Fe caer |e aay | | eet 12/4 
TITTTT/TIT T7709 748_| F9_ | 979 |90"6Y | 97% | eo 9616 | 8978 ee | 899 | 0°69 | SOT | G6 | BOT ere 86 °k8 Tr Seaceieces soa enay 
Sop ees |e bi peace 61°89 COS GTR LSC Cse Oe ese coer sr a eesees on 2 Ss eI 3.0203 
iat | at eal | ame es || Soe aes a 80°87 99°86 \47'68 | LE | 8S 9's | FE 0°89 Coo Ia|s oni ee eOOnnee 
Senne ae OLOR S| CoO 31 0°90 -67 | 26 Tg Ph76 | | 878 | 98 | 9799 | 9799 | OT | 88 | 26 [l9"ee 9a '98 | POUT AlS cp aee coos ee 
------|------]------]-------|------- 18 ‘9f Ire |98'98 | 8° | 0% | ¢'e |gR'@  focttttT foto 1 2 i II 5155742 
egies | eee | a se eta |i | eater een ee eee eee tae es ie a ike ga ll a eat l| ee ee i oe cite es Ie et ila eel ce eae 
acta i | erates 49°98 | 0'9 (aa] 0°09 ipa fer TEN et ra Fay koe TR at les | eet | le cee ra ac cai a eats | race lea | O8FELE 
° 
is) | te q i ° Sao | oFlo ° > taf td od td s) 
Fi 2] $|.8) $s] FI Z ec /ei sisi sis] el] Fle Ele v 
rc) s | So =o 2) 2 Ss Sy os =a + =a rs) SJ S S S 5 

ie nm” = | 3 “ 8 ba iS o = ae if t 1 { = be B 5 5 | : 

“ eal og 3 — S — 

p/ ae] Se 3 3 3 5 4 2 ‘S a 
Ea BUR Pe le PRB lee Pe fed lee bs leer 
Be.| 8S) 58 | Fs a ee eae lee eeeciee geo e last> ee olek lee el 
Hi} ee| §| BF ee I a far see eco | ak fv ae ns B | 8 o 
Boel coeal cht) pe oe B Set ee 7 Hoa 5 
5 ce ee pee) 3 5 Bo pes aor ie | SS 2 
: As ed aoe : ie = S 


penunuo)—dNVISI OO1lWdd 


penuju0p—SHTIVWAA -LSVOO LSAaM ‘VdIuoTa 


387 


CATALOG OF HUMAN CRANIA—HRDLICKA 


“IBON 1 


79 | 2°76 | 9°86 | 0 

Lebo TeCe Nl beten| nos 

ith My 6% | 19 [it's |49°88 | 8 
Beda sa CRETO B00 ll ces a oe b 
(st) \(et) \(et) | GD |}@n Ia 


"€ | £66) 891 | 89 697 | FS | SE | 098 | B18 | OF | 6S 


2 
a 
te] 
an 
3 


Onone 
BAGS 


¢ ‘OT 6°L9 4°16 6°SE [o> BABY 
96 6 67 9°I8 Tes) i eee ~BUIIUTIAL 
66 6°39 81°98 Vigbe ls =e ~“SOSBIOAY 
6 eo Raa al ete Cai eacicn; STBIO], 
T 


nak. || ee || RRR | pati || ewe | Aisa | Pearce Pemrermaar, | Seren | Aone (Pee (Seow las || = ieee ee |[ ees creer ol 


i case ees eerie (emcees bocce eee Dee 
eS aie! i ees ee is 
Bek IE SRE EI ae aa PS at + ata] el Nes Re age ai PRA |B Oe (BAO | SRR | De he nee | deine ae pA Seicdn! oe 7777777 16190¥E 


1te $26 8'€ | 68 


19 
a 
oo 
1S 


€'€ | 8°38 | 9 eg oLY 


3 


0°67 8°98 \S8°E | 8S 


No 
3 
Q 
i) 
2) 
> 
C=) 
=) 
1d 
a} 
a 
coal 
1S 
~ 
% 


oe) 


Nao 
08 9 O95 
iva) 
3 
ro) 


636 | 8°98) LS | 8" 
6°06 | 2°86 | $8° |98 


BBOHIBSGSAS 


2 
i 
= 

OF 0 HAS 

ANA 

onan 


191d ii didi 
7 
J 
H 
H 
' 
H 
Ig 
oS 
co 
H 
\ 
i 
' 
o> 


6°78 | 678 \99'°8 |G9°E 


COP 1 ICD COCD EN MIDI RO 
OCOD 3 


Nos 
SS 
S 
os) 

i) 

Oo 
— 
‘S 

19 0 


olan) 
an 
cor 


OOry 
6 od.o5 
r 
1 
' 


Cod ooh 
BABADBAS 
j 
H 
' 
H 
‘ 
H 
1 
{ 
' 
t 
‘ 
H 
7 
1 
J 
' 
‘ 
' 
H 
1 
H 
' 
' 
t 
H 
7 
' 
‘ 
H 
1 
H 
1 
i 
i 
' 
' 
H 
1 
‘ 
' 
H 
‘ 
H 
’ 
H 
1‘ 
' 
H 
' 
H 
1 
H 
H 
' 
H 
F 
1 
1 
H 
1 
H 
F 
1 
' 
1 


mPiNWO 
ADHADS 
t 
‘ 
' 
‘ 
‘ 
2 
' 
t 
‘ 
‘ 
H 
‘ 
7 
‘ 
1 
H 
‘ 
‘ 
, 
J 
i 
' 
1 
‘ 
’ 
' 
i 
i 
{ 
‘ 
' 
' 
H 
' 
' 
' 
t 
‘ 
\ 
\ 
' 
1 
‘ 
{ 
: 
, 
' 
' 
' 
1 
‘ 
' 
H 
‘ 
1 
‘ 
1 
' 


Peay see Ente ia olsen 


cee | ar eee Soueron sc aibace eeu ale, come SO aie wong clibeeee qa eye 
Oe | 762.) $9 09 Org \so°%_ | O'S | 8°16 | 8°16 G9’ j99'E |sE's 


pee ll i ote | (Pie cecil ae Sp eet ge ee “int ones =e ORUORS 


x) 


9°6 9°99 4°88 BST iS nc OOOO 


Ste: | SS SSE | A ig oem (re | eset | Spence Neem (Nera | Ses | Rear Nemes [cate MNO INE an) Uear ear eater ee| noee seal mmeret ewes ens wee se esses lan eS amis enl AA 


g'Or | 7°09 Gn7G| BONE Ds | ome ~~~""*"QT90FE 


OG. aa VOILE: lea esa Ee a| masta eermeercers ROLE 
‘OL =| 8°89 7S (ferme lle hak) bl (eet rpms 145A 
6 $67 1°98 PST [77777777777 7 -9g90F8 


Fo ell ge eae ot eee | eos 2 | ie eta | (eer | Wimsretess i A3 
pee ee ial Stemietagl| creme hcl ipl ees ee eames (IKE te 


6 0°&9 IT 88 FeLi > = DORE 
Bae haa es Peer es oie | [Se trl lgess “777 =" “B00FE 


oath | Screw. diene lek Pa aeaa lEsecarlb en 2 oe SORBUEER 


Beit | Moun PEGS | ae aes | |S 5 Mice (Deca “~~~ " $990FE 


ee | te diene ee fat [te SU OOPE 


L°6 0°08 $48 PoST.| bce ree ALOORD, 


Ley | Srey ve | aeons eens lee aes |e pee |eoeg rp sl ____ i _. - 129088 


EB | (RE SE | eS ars |S eee | Fees |e Tawi] anal | ee: ied | ee Me DE PURE 
Sac a | pera aaa |e ers | [es Say | ei ee a Deer. | Smepes | Paters| Wee See AS 


Dace aces || Peseegers aoe Poppe aorieB POURS 


Bae lpg eens |lercs =saillen \oesh- | etn ca patie | Sen ee SOULE 


eae (Seas pow) Sk ee tener ec ELD 


exile eal eee tepwemye | Sey aewes ee cor |leeen ees iA dis 


= ties Gi ene Movies UE OUP D 
pkeey- 22 | eee al ene BAics wel perrmese a WT 


Salle Sys |g sare Gallia gee ll ae aera | eae eee ee CURE 


Tor | 9°49 9°88 | O'S)" 66908 
ce (le cl | rom | oc setter A 1) 3'4 


ANV'IsI VAILAVO 


PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 87 


388 


a ee Oe SSS EE oe 


ri rene ac me rg ae ena aa | erg fee fear ag | Sega vate ns egy mae oo gelee eal ee Sian sgt A) ieee gfe, ese S690FE 
86 |e | £48) 9°9 zg BiSTASeLG eh Pemleeres, a |peeesalneaPe| Sates Olen oe O'LF 0°0L 0'Or | 06 fOr =| & 69 1°18 Ones Saas 9690PE 
el pe oe T48 | %9 eS Oelia| $pez aa OT Gale L Ege as NO sek al eORP EICOsYe|Seer (SS Gen cou [Pere te amen leer el (epee (16 Cif fs | sare ene An! sacencess | 

ee ee an ee |e a ea lee le se las led le ko levs. aie ps loess. Ra Ss: ale ok aoe et Seen al aega|e. Se i 


SONIUdS OLINOG 
Lak sea ees Pes eee eee ee ee ee ee eae oe 
36 eo | ore |e Js Jour |r ¢0'¢ jos |e |0% jo jee jee Los oe [oor jos | eon | oe jews leer 
eee ate eee he ee eee eee ee ee ee ee 


ALNNOO @H'1 
285855] Bigs OST ee eceeaees ecm eee ete ea fe en ns eres eae al aie eae (ane | eceee leer leap ares pecs | Reermregeen 
a xe |o16 les'9 | 09 | oct \or-z | os lots |oes|oe jor [ee jee jos j|ozo |oor |so6 |eor | eo | 44s | oer | TeLe6e 
° ° 

oy] oo oe ee ie Pt ag Bro tat fare es |= me [pte es ote bd bo | kd bs ie) 
= g S| iS iS 3 a 3 & ie Pa ea ay ial a = 8 g & & 8 8 Fy 
8 Sea Sal Seales eo es |e OLS = Sel) eg sj eee || Cee Se g 5 5 5 rs = 3 5 
eee pe elastics [oe |S @ se ap ch lek et (Se le RR ee Pe le ne 
Stes (See ee te RB ie bw | ow | | om to; me ae a el Tan eS SS 
Bes eelegiee | 8 ee | RP PR log bog fe te 1 e loR Re od [oe lees pe | oNsomeD 

: 8. 4 e. XE | o/% cs 
eee | Se) be | Be & ape | oe be ee Be] & | tet len es 
B Be s Fa) Bo 8 gs S i=; & ld * 2, 4 a, S* SR 
Bi] ei{o8| Ae |e E. Soli le. |e lose sae ley S (ei shine 
B s § $ B + | $ 5 3 3 S lc iz 
Pee heart re Pee 5 Rico Slee 


SUMAW LUO 
penuju0p—SHIVNAA ‘LSVOO LSVa ‘VdIuOTs 


389 


CATALOG OF HUMAN CRANIA—HRDLICKA 


“IBVON 1 

6'§ | 86 | T'2 09 $99 | LS | 2:9 | O00r-| 7:46 \0'F | BE, (8s. | 8's $29 0°8L POT | £6 FOr | 2°69 6°96 Tatts |= ae ee BUIIXBAL 

8% | 182) 38'S 0's Teer |Soen (CS ac O 8 2N'898: kes | 2ees nese. ILS 8 G2 ¢ "99 9°6 BB 9°6 $67 L6L (eft eerie Seen eUulUT AL 

Fe [69°98 | F'9 gg o'sy |%% | 18 96°68 \is's6|} 6's | 88 | Ge |ge'e 9 "Lg 8°69 0‘Or | 06 O°OL 09'S? \sé"Z8 Mt Gea eta SasBloA V 

Re SR TEG Nic jccas OSTOT, NGL28. |" Op (Oh 16a” f= alot 8’9p | 18s |obzp igs 9s | ocape | Ove | 6°69 | 249 | 5:09 | a CUR e =e nee s[B101, 
(08) |@D (91) |(9t) |(8Z) {(8t) |(8t) |(@E) {COL |(et) |(oT) |r) |r) (9) (9) (2) (9) (9) (81) C99) Gila a smoumoeds 

re | 762) 2°9 e's ONGtA Eso. Guta | cae ssa: ema ameter | [eeaees | aes eal Sink | aera x se SRE | SR (eR WTS ee a Lae ee eS TS1ZSE 

t ‘6 «(ste | 898 | 1°9 e°¢ PIG TGA TEIN OE CBN PAL ms PATON MONT Gs Seema CS 0°8¢ 0°69 9°6 L'8 9°6 4°69 9°98 [CS ett oe 

6 (SF aa | ees eee SPR Saag eae OK, See hee Lee le Seatac al's tee clcmeas régimes «71 | ae EEE SENIEG Cts eee se Ik see nl Ppenee scan ~-"T9T 

O'OL |s8°% | 8°68 | 6° eg Tgoh 2 |CGZe |e Mie eee TUB lee 4 Sees Eas" BAG Nieskares| ae tes Fo 8 6i0tiled lee 9°19 L6L St | ipieareee ene 960288 
8°6 TSG) al areola deo lea al | sae eee Sle ee =| aor geval |e lhc at eae || eae miata Ses aecas| eas ae ena lie Ree caine lags enue Coes cl Ge eee OFIZSE 
16 ze | 9°06 | $9 Lg Peaeeni acces eile || Caco amen OF et Saves [RG Gh pasaita| apm meager ear ees ea SealeSore, 9°S3 6201S sees ae I1Izge 
9°6 Geel ccs slices. ene OOM Se FiO. Om ales ale oleae ln ee sale Pe lee eel eo |e | eee | ee | eas | on el eens 901ZSE 
0'6 ce | 9°06 | 8°9 Lg Othe Se Git Oe foccaea Lee Nias Pt ml (eee ca ee Aa Geeae IPSa aces gras ca cee | ee ie = Gas see Z1IZSE 
96 |sz'e | $88 | 0°9 e'¢ 9-97 |e% coo | $46 |8$%6\6e | 6 | 9'8 | 9°8 G29 0°82 ZOOL | 16 8°6 9'6r 3'S8 LEGAleS5 oo ee ToIz¢e 
Z6 [RIB os fa AC) eS 9%39|/9% |SL% | 9776 | ose) 2° | Le | S's sre G2 ¢ "89 8°6 8°8 O'OL | 867 4°6L SRE ces hae eee PL0Z¢¢ 
16 6'€ | 9°88 | 1°9 PaQhod| ano ale koma|a a pecs aetelk ae al eae Sli mea lesa sls earls plc ae oes TORS cae oe A AN To eke: Ga Be we eee ee goTzse 
Sie ete ee 0'9 Lestalvee I 2eG) ear alee Se ee Sea (Seo cae ee | ee ee ae tee ae ea see eel eae Z80z98 
OMe A ena paren hime rae eae ee Ie seers ee ee a ea ce ee ol IC ee ID ies net oe raul ee (os aa bas a ree |S EM ec | ae ae PIIZSE 
8°8 Greece: Vas wae lea ed Ge IGceGe (Lea aeceae ol genie = tee ar. lie ee ae lee eee PE) posed Ea ea QUSTSIF ie eee "280292 
Green| eee pel ak [eae eo ees ee | pee ic mee mee gr as S21 See OTe we ee eae he ee ae Siess fies cael (peed 2 (Gia Lobia ROS ees PEIZSE 
+6 oe | 776) 8° CsOe ise oe ae 37 les — Sree een camel lament Ieee Vee ae (geal ie ial [eg Sates |e St ee a el |e ae ee 0 oe RS ieee ere TEIZsE 
z'6 Ge) 082 1 79 0's BueS Wes Weds OOOTa PELBne Shee inGse- lhSae |) Qae> rc ae ol: wea le ascents ae ioe Geir ees 9°49 9°68 Bo Ghalics see ~~" Gzrege 
Z'6 1 | (ial Ieee wl IGE TESROO hee. Seb. NS eO We see (iit el eae O50 hago als eo el ee ae Sl Cat Peale Sea ae Mt il een ae g60zs¢ 
o°6 Olea alll casa ames | ceed aecaanas| aseaeall Cosi a) Pimms | on eee (ae | re he tote eb itittte, fee Sa SS (aS = taper e-em | Ines meacea | OcUThlcaaeae iia 680298 
c6 |e | 1°68) 9'9 ro roy ope | oo | 66 | 4:76) 6' | 8’ | 98 | 9 | oes 0°69 FOI | £6 FOL | 0°89 6°S6 TST heen os ee oe 
7a [SoS | (SS aap (Pane al er fale | (ek | (eae ai oe aa eae seer ee |e leis (ee F \eepeeekee | ecarcee =e [uct (Rees ema a | ena (ose Spree wee | eres RAIS 
-9°6 |-L°8 | -1°98-|-£°9 Lg 967 | hs \S8t | 978 | 8'98\e6e | 8's | e's | EE 0°19 0°89 | ZO | £6 FOr | 819 eee {pp |Fs=o ee 
a Ree en Pets 8s PERU Sea eset INE EGRS AONV ee Le Oreos RONG. | ROMbe tener hurt. 1 Us ean HUroe. ps (Aah Mec i fk Sal bt ell i hy Uh ae fi Sa Le | ee ee 3 
48 | L°8 | 8°98 | 8°9 69 CML fa 61 AMC Gad VSS Pca BS otf a Ve 1a POG Ti 2) Ve? 2h lm NO Sh ES 0°29 ¢ ‘99 66 06 OOL | 24°69 6°96 GizTAl ese Se OLTZSE 
FSCS a PS eel akan! Gc dap Se | esse ASE | Cen ee | sea els Ne el Ses ace Z| Sen Se se | es ca ee call Sc tae ee ae ee at ne ee |e 790ZSE 
Yeas peri |e laa a ae Gora | eee eal ee ee eG nos at een eee eg eae ai aero reece aoe | mean ele ceil ac eee alton ell ee ae ~-~-g01zS¢E 
CBP aa ae ea RS Nace gb fc (ee ea ca | Rahat | fe eae [ee animes | saeeeeein aed (ie pee (ae aaa ene (ieee ene eens Gee TIN Gros Sh Golese 

Bo SreleOe Gace se pole eS iene saa eee Slee ee les le see SSS lee ca [ee a a jrceeenaien| ieee a [ea en 4 (ee eal lege Se a(n eco Pires £90298 
OG Om Seaeaee| aocman | Mak +d | ete ieee an | acer iets [ice ned so ell Qe BE CD Tia eee moa og ee | pert omer |S se so al evel mar coe |e | ies 69068 
Tiere (Sea are (aa aa Pinot a RSP ASP tae! OSEUSIR Ron MEERA GOGES. [RORCRROTEO KORG. iceaaos cles 7 se | gamete ee ee cee [eee aes ee ae cere ae STIZse 
SER See Saket o 9°9 IMAGES AGL ARS eS CriGils ok: (Epp (eae PRE ON aa (ey seal (ieee Pe Ba ae | Pee aged eee ae 189 1°96 (tq to ieee agape oe = TLIZ98 
a Doe | ames ihe al wees geese cael ae | So al Soe eon oe ee eae ae ee Ieee | ce eee cen | cak ce a rae Co oe ae oe | en eee ---160¢9E 
CuGeO ete ctw saets | eee rail eo oa Some Ia awa) pea ERE eee SETHE PME EAT Seen I eee ow or ea ese ere oa oe ce aa ee ee golZge 
PEM ted eat casa | eee a ea | ae ee emcee |e Sade el os Se ee el ae ea lee Sek es oe a Se ee IRS Ee ae ee See eee ---060Z9E 
Come es ie pcatices | earee as gee ce | oe eel ee |e ee | ena | Cae eel taea ieee meer ala ere Seca ce CEES Ee Sooo e eae ounce [esa oe ee wee oll eos | a ee OZIZSE 
26 | P78 | 9:8 | +9 9°¢ C1 [REG a at Fo fasted linea Sele = ogee |-==>" Soi | Paateewel ess alle yeaa beans ne ae Ig 1°88 Sa Ml amass Me LIIZSE 


aNV'ISI SHUOH 


vou. 87 


= 
Pp 
& 
M 
= 
imams (Ssentalsese|'s-o2>e"|Sa- 3 Hah OM EOE GaligG PAs | sie pana nee wean | ate mee an 9 | agi ee eens ha | cos See | me mee like lee ena Saye NA) eel joc y Sagn OE GIs | eo snes 2 eee saa 
4 ein emetic encieieal ekiemaae | raseseer || geri eee |e oleae ees (eee | erg gee | aaa ioe eae ot ee ieee [era See (eee. lk eae eS os aes 88LT 
° ° 
PS ee Nae ea a |e re (A (iW Sc (a saa (Ee i (Ee el ee 
° 
I iw) e q q Z Z, S i=) 2) fe) ° fo) > ty jes] joe] Jee] >) Ry o) 
S B | 3 $ S| oe S ae Na el a > oS = 8 B g 8 § ai 
eee Meee ee |e ee) BR ee le |e | S| BB) el 8) Ry - Be 
: wn =] s= Nie p ' ' ' : 
eee ee eee ees |e ee Uy Lk Pe | | ae lee ioe eB 
s3| B ES Ss|pq| Ps] § Be & ae a 3 a a = 03, % = Z lolXS 1 olXF} Sa “ON S0[8IU0 
geet eee we | BS sy ee ea ese re fe = ee feet et a 
Shape SPS ENS | ey sey 5 ae ~ a a BS my = B 2 = es Sell aS 
a) Bilge} §$| 88 | 2s i el gees |e pere | ees estelea st &, 5 | |." | Ss 
= 09 an s* = < ~ i) af iol 
ae eee ee Pe s\|z|2/ 8 a fudieiee mer eeer ace 
Roles asleep | * Be 5 psy (=: a § at bas 
mM 
o 
Ae 7 Yi ie ed a DINE SI RONED pech ABE} Ooemee yey GL DORs | Oe OTe Se fc ok |e ee OD ee cee ee ee OPE ET Soe enescceonaee 
oa ee a Salley a ee ea em ae aaa €9°FL | @ ol | 4°06 | 8°64 | LST FST | 8 OT yoy d‘S°N°V 88LT 
a 
See gs 2 ok = rel eed foaled hae a ae 
a Slee Bo |e} =e |8)s/ 8 18 | Beer 
BS oe | oe Bee Eels mecle Safa Bel BEB 
5 =o ZS ~ 7 — sl oefqns 
ae = me | wom Ro KS y 3. > Sy = E : 5 a0 ate : 
ay oa ‘qI0aL a g iy = = a 3 Bes WO}BUIIOJ 1 aqvur Aq1{800'T TOTI9 [0D ON Z0jeIBO 
os" | ez one = > s B " BS -1xoiddy 
=< > @5 © = a > e 35 
> 2 Bo a 8 o. tS Sst 
a gs S s 5 3. 
8 i=) Sie > 2 gs 


390 


SHIVNGA -SNVIGNI WIONIWGS 


391 


CATALOG OF HUMAN CRANIA—HRDLICKA 


IBON ¢ “THIOM 1490} GLO A PdpONIZSUOIES YYZISY WO[seN-UoJUEYy ¢ ‘JOpBOI YONI 07 Jopeosq ‘yUaIEJJIpP OUOS ‘OHI [-BlULSITA Apaperd euog ; 
28 GCE ee ae D leo-91 801 | 9°86 | £88 | 81 355 2 ul lor em Venice ata aie were eS hao ees an Nees Be Gales ving! eae BULLE jy 
0% Paypa| Sees sae OLE TOs STO" 8E 9°98 | 8'IL | SFI ees ten heh «Pers nae eae SN a Se OER EE ee node weer a eine 4 oe oe ee eIoqUTN, 
OL GSE ose ae S'OSF‘T |FS ST ISTO! |81'68 |66°4L | FFT (i) st foal hat 1) ai | mete he winches GG hel a a ehhh IN Se a a a SaBvl0A ¥ 
ECER MINORGE Ws oaiece te OReIDZIEPSa0T me tl ee cal we SUE Tem |ROCREE OP OCLP Gal co Spon Oo cele eee eee SRP oe olen ee RE TT eke on Ean ce Bc s[eqoL 
CD Oyee [pS Sees (FI) (01) |Z) (or) |(6%) =| (OT) COZ PER INCGZ ie A| Soage ee ee  e ae a  e ee eae suourpoeds 
3a: hal | sk ccae POE a | es os | es ee al ee east walle Wate SIDUOM Bike ic: Seamaster ca eee Soe a == S70NOF)WOSIONO( 52 MOD) + a0|: osname 080962 
Se eR ea SS ee | a a fe pea (So i al eee | ae | Mae pone ole aie (ee ee re Coe on aa 00 |e Fo ea OTTAUSENE |2-SenOD- > S15 o sacderere 
“ynpe 
a Soe se leas Sn IE 1-2 ae | ee gee | (OE Ll | ee Wea. Waser ac G IO | QsOhs calcu c LEM DOO4USIS| 5 UTMOuRolle- spo a thc ODS |S aeekOP) ca] 0) eeaSOLUrG 
eaer| aa |e mal fae (Tee Tal as Peal ee GR Sains oe ee Debts RoShwdle > ga oe ee a es Opie soe eZ00uRy}eyO Ivan |---—~ ‘ODsii esl sshcogee LOLEFS 
Sees partly me. es O@F ‘IT |Z49°ST | 9°96 698 | 178 | 8 FL 8 FL | 9°21 ee or Soe eee NOles ss teaeA NOG) MeCN a OD ars "|=: wemmr ba GdGt 
“[BqId{090 
pes | es oa (gemma Gtr ‘T |09'ST | 0°96 Tug | 6°68 | GFL 8 ‘FI | 8°21 [etoys,  efBIopOyAT | --- 7777 Og |~" 7" e][IAQSeN Iwo punoyy |-----~ (i) eae tense * OELEPZ 
hela hel) Gees oer (1c) eal er eaeeeiecas| (gears Bim Re Beas Grasse: |eearie Ssh. il 2) ieee. Seated eco. 09 |" AqUNOD Uosiepor punoyy |----—~ ODSaner| seas C1092 
vad) = INC far dh Ga Meme ees! Ui at cok al | Coe ore | Jaina DW (Ree Oe O78 | GatH | IFT | FLT AIjourutAse fesntW00 tener? Ob lias = oaew Q[[IASHABlO Iwan |7-- ~~ OPTS" 75|==" i nahieeee 
ULUd3 
peas |r seta, a ee Oger ‘T igS°St | Teor | & 06 | S64 | StI 2 FL | GLI Jey [eydyooo yysyg | (1) RES Da Se 2) Came | sehaars Ope eases OSFL6 
ar | pela wert a el) pees Ie we le oe Seales 18) TIRES Ray Nas] 2 el URE OY tl fed 27/09 eas | been Se osetia may ros rr Gg |"7~"@][[AUSBN Ive punoyy |-----opo | CEILS 
(VAG Seo eae cease Sams OGb‘T JOG'ST | 6°e0l | 9°06 7'8L | O41 8ST | O°ZT =|" Aagoururdse [emg ~~" Olea Ee [OISIIg IBON [7-7 (0) Deal lan Sins L8CLTE 
ya 2 eel ee ee 06S ‘T |S0°9T | 7°lol | 688 | 18s ae Gurls Sloe Silents Qtera ee eRe i al eee See ssuyidg uvIpeyseD |~---~~ OD asscalcaas a 9Le0Le 
uni 
Fars Paps ee Se (ier oer Se Fg el [oe oe trae SOIN GN ORETO Pale lccc oe! tke eae Aenea Die eg ees OT[TAYGSBN] IBONT [77 Op S37 se G0 74 
115) hes Ire | aa Sel [a oe ereeme) | age (ae ler P| fe Seer ae COTA UAT on Guele |CGolls, Alreecsese me eee can ee el OG |~~7"O[[;AQSBN eeu punoyy |--- ODF lle BI EbS 
OS eee Osr‘T [zest | Psor | 9°86 | 7°94 | LHL QRGIRByTre ditro-s 5 oo > 2 oF ween meg ee aie sa AyUNoD s[BpsispNnwe'y |--- ~~ OD=> altri TLL062 
TE La hoor aalle eee ae 8 OFT JOL "ST | 8 66 9°98 | 9°92 | LF Cop |CSeeIe | ins eo aes cae cE eee ee ae ae TS CONG | Pree ocr we ome ommeletanes 
ACI |e ma Niobe eal OGQE el esas ole eae | ee EGO RSI PeSPIeONOLS lew oa Ok cid oa 2209) /S=  SITATSEN ay punoy |~";-7 op---~-|--~ ~~~" OS Tera 
“AyUNOD 
1 At oLa) 76 aa aa! DLEMEa al ee Ogg MUSTO ESSeTCINOSZIe Hic bec cs & eens ak 4npy | wojueg ‘sulpuByT s}yBAVIg |---~ () Vigil teem =| OIL 
Silee | Ou le | iecea tye ki] foece ce kell oe meg | a dee TR i Faa A o19 5 tara el ar ol fav AR} ame | te pees aie eT we geese Fae Cg |" ~~“ eT[[ASeN JBet punoyy j--- (3) aca oa ~-""S60EFG 
= 7555 (ea bag! |e ““""|_ 088 ‘T J09"ST | Gor | 648 | OL | PT SESTHIRGEST~ ilCs-c =a oes ak aig | i ES en aaeh ssupidg UGITRISeg | ~—~ Opes sees O8E0T 
GpiNGrchies 2 gnc | eet wos erst | °80l | 16 | ere | 9 FL QECTPIR ERTS Ne oo re ek em | ara ee 2 1-7" OTA YSeN sey a eae (1) 0 ama res SOLES 
“AyUnOD) 

oo 58 aaa ol Eee ae OLE ‘Te poe ee [ean eee pro UAL EMES COT IOGRIN (ic ca 1c ae aie cds bic mile de ocean gO) | CODE) sul DUCT SMUADT Cd |igeensCD recs |ss eoueesngnod 
Reve laaers packs fae) MURS T(E green eu oa CPV RS 4 AULD S fal f 405) 7A Cel St a om | Pa Nei ses teenie‘ (tf eee ecaND| Oui ceo St yee ODarc ite es 6) Setanta PETES 
SSG eae ay ea OIS‘T jo9°St | 690F | 68 | BIL | Stl oet | gap putt | OASEN Ieou pune | AC N'S* | 660EF 

Eis & 2 Q ty cs e} b 

4 © Bs 8 = 5 ¢ B > | BBS 
Baie a et SI ie el ae ee Md 22 
Bee | ica | Fe.| BCE |e Pe | Bo) FL aE ries 

nap 2 2 =" oO + : Fr 

BOS. *q400,1, a, a 5. = y q 3. Eas WOI}VULIOJOT @yeul Aqrpea0'T WOFJOIOD | ON 20, ¥}BD 
e. |@4 Be 5. > ee B 22 -1xolddy 

yal a aS 3 = my 2 2,9 

Bi = 8° & 8 2 Ps ast 

es ° a & & B ick 

5 5 ic) o a as 


tSHIVW ‘AASSANNGL GAWYOAGANN 


VOL, 87 


392 


oot |o# | so¢|9% |29 |ote|s8'%/89 |9%6 |ose|ov | 1% [99° |9'e |009 |o9o9 |S8or |z6 |For | 249 |0%6 | BT 7-7 BUIXBL 
gat ace: lesse zo tse || gsr | Pe | OF 76s _| eres oe |-8:s) [cove jos | o'co | 9:r2: \roreies | 9'6 | 2:6? | $:29 - | OreE | met BUNIUT TAL 
e6 |22 lees |69 |9°9 leoey|9% 129 19°88 |19°99|8'e | ee | Fe | Fe lzl'99 lege, | Sor |8's |66 |¥9's¢ |9soe | FST TTT sosvloA y 
SOLT | Z'8F | e:cg I8e=19) oI ee G6ige. |_ Ostia 4 S| oe 9 ‘er \sr'ee \c6-er \9e'0e | o‘sor | Size | 86 | TP | 8°6¢ | nT {iq dpa ESSE a S[¥10,L, 
@r) j@n |G) je je) jan |e) lon len |@ jen |® jen |® |@ |® | @ |@ |@ jm fm — fan poo suoumtoadg 
a Ss S| eee 684 | | 9:9 | avy | 992} so | of6 (77777 3S el ae CR BAS ae ne fc be ae ei el eee eeeates gee seal eae pee 08092 
pe SIRES I a2 ES Si a ee ae |“ ey 0) eee ene as sl eee a0 teh Pes eS [BRENT 3 (AgaeT Eas ete STEPS 
cE RE EE See HIE Pes | a Mee Sa RSS| IG Ve A ey 2 al ka Pa ne Se (Ne UN (REP (ne aries RSS Eee tees th SOTEFS 
5 Cie | oon LRUIGe| elie east OME St Se ne ete fe i Some Ia Se Mai Re Sl SSAA RN Nn et nicl! (may al) (aan) lantaaelne lene © sear ied eapnascsene LOIEFZ 
96 | 2L°§ | 768) 8°9 iG Set gene a iesognel| a awl isa Sle ene ares ir eee een ee a eer TOL lard- lee Ealpamnanisleeanaere Silas EZESTE 
= 
Ie jae meet OsGUe nossa RL CORN elite psn scesG “|-orae sieverecnacee | Tips pace (Gece |---| len ae a eal |p O file ae ~~~ 9eT ER 
eee th lee eat Fegvalegeeenl(ecGeal faghis|seecae Sco gulceesae CN a ey en af a rel Fra niin fae a eka ei aa 10922 
a Qual bereralesc ss [at pices ste TERA cael (ei al ees Sees CeO Kaci (iC al aes Ji eee ecm mee | Mees cal (ems li ice al Roce ee |e ea oe ee ---T1ZZ6S 
7 Oi Gane eee aieatOs. cee eitee lemet| 6 Shs coah beehee Sees [pgp he S°0F che 3. sels seca tasers scale boc ee 09926 
4 Pcl eee eee aera eae eeeee | ecole gan ca eo ees (geese oe ea[eeee se ag ioe es lec coe ene i= lee | 2 eal eee mialibseet ae | adless cee ea CEIEPZ 
4 SOr a tae Pee SO) [eee oor | ee WO | Oe) FoR OPE Tm | ee | oe | eee | OF. | e:Or LBS 1.828. eer. | 7 aie eS eae L8GLIE 
= SAC ia | cereal cane | ee oad igen [Reece [oda sl eee (nS oleae Tile oa see ce | oss ee Sb 32 LOT wel ar append ieee was Leena | apenas 1 eda be 9LE0TE 
<j GS eaeen esata | enamng |e ano | pecans | gee | nae a fe age ease acne ee alt 5 ge saps go are cal dee es| Cea ah we cael Ne eee fi ke T6084S 
7, Deana eroe GRE IRGSOn Meme ausl Ono leete | OsGe | Gudea Grog Geer lugser (Gece: WNGre) | esoaesssls races |menne Salen toon | pena COREE ON CORES A SES fe Ie ee qatar 
9-6 |e |sue|99 |F9 |1s9|9% |6F |s88 | oes | se | oe joes ire |o0v9 | 09 |For |4°8 | 9% |F79 | ese | £:e pT TLL06Z 
[2S ae lat od heel es tml DPS | eg es ve ee a = eal [ES SS cea er os Te fecal | eee ese eee EE CTH) lO) iter bates ge at fe Sle oe 9RGL18 
se] Ophea LOsees| ssa = el te g's9 ies | eo | eg f77 Os eleose PG e eae oso ae all © ees [caer dnl eee C3) lle ees OLIEhS 
ae 76 |0F |S06ic9 199 l|o1mg|o% |6r | 676 | --- TA eae [yeh escalate fate aged (SS a ahaa 469 6| 0°46 é 1 peace ores OIZL8z 
cs) 3) 
cy T6 16'S | 9°68 | 2°9 9°9 CaNebes ah ik 3 Ae he ates FS 7s CAMA Bs Tol iat ar EP =X le LU nC Mealy Skt | Dag ich (teces aae RSet! (igh o> deed [Bienes a I eee nger a (ee Wee Sains SDOWNA port sass sas 8608FS 
o) RG Eases eal ceases | O09 | OZ ea | SOL | ews 98's jesse: \sove {0S loc. ltt SEOK nese sl i tage Sees SEE | 7 eReore 
96 |or joeie9 2° |rer|L% |o9 | e76 |sug|o% |i \soe | oe Joss |ete | sor |26 |For | 979 | 068 | 9 |-~7---~7 7 e0TeKe 
7) Far aheod ae |e | es al IE Gago Costes TOES EONS ele SI SUIRG GS ToInG se llc ue ese be linasnecanllaaeeec bees oc Nesi eel eee |e la oe ce ee SFZERT 
1S) ciel Pea GELS EI NIGL SRCeOle al teeiltwc. (alee) Weece8 ssa Beto k OZEO™ pares al ce eee ea Capimete| Se nel Tipe eee oe PR al (gi (aca arr PEEPS 
A eects LON Gis esmeaes ag saa abe ees es ee ae oa eal” Se Bae ICSE - Rasnce lap Ge Tether here eat ea eee ge 660EF% 
Q ° ° 
el vy {ow a q Pete Stal S| oboe I'S > raj e bo = by Sr) 
ee ie ae ke we be ie |e |e et Bow) Bleed e | oe 
ee ee eee rol Rech S| eh tee pee | | Bl Be ee |g =) &| 2 
eee ear eo) bal ea | Lie gs? eg IS ee Le 
Ay Seis poe | Sete eee |e Rte BT Oe me > B = = a xs | |e] & : 
Slee ee | Sa eed ee te ee tog tig le 8B @ | B | gs | Z lofXBlolXS | Fa] “ON Z0181e0 
5 | 5 eS | 9S Be = oa # 8 wa oa mR © S B rs) es eal Sees 
ae} 56S] 65 | es os > 4 a);eo |e S = 5 A 5 Ss Ss | x4 
B 2. 2, = aA om) B s = = = st ie o 1 Se TF 2 
B°S | p| Bp | Bp E ie oar ae er oe hoe: 3 B 
I = acer a i=% x cy ef, img = 2 3 S > 
: Bat | OE cleaner B ae = iS Baie es 


penuju0opo—SAIVW ‘GHSSHNNGL CHNYOFHAIND 


393 


sg 


HRDLICKA 


CATALOG OF HUMAN CRANIA 


"IBON ¢ *HIOM 1390} OIOTA POJONIYSMOIEL JY SIO WOISBN-WOJUSPA] ¢ 
Prey OKeh ire OLDE LOLOEA. HEC COD CGReA) Grz0P)| Mieke [none tel ckcah © [isnt aes tamara Sc nan Pinoae ea tanga eat cee an Oat Soe ene ae BUIIXV YT 
GO| tee OPE OSE TCE | Ome Oro Pere er ee on ec ee ee eo Reeeme Sse at eeGViae be} 777 BUNTOT YA 
O21) 2iels|- ae 1. Oesr Or S05 Coppa): (oR an) GG SO) WOE EG SOUR S| og te a ee he tees ee sesBieA Vy 
OLEOR|OS2E1 |" ces a os OF Ra8SI FP T0Gy ee ah caliae ea knee Rieter 1 POmeaOaee bi be ot ap ne Boss ck tS At Pe a oe ee S810, 
GD). Gpil =) ae (91) (gt) | (ST) (sr) | (7e) | (ed) CIC ee MIG eos ec case gest it es ke Se a ee Pe a ee suemmoedg 
“y *[eq1d1000 
RL NACL ee OFF ‘T [00ST | (0°96) | (6'86)|(9°86) |(Z FI) |(8FT)/(O'9T) | PauUNOMOId [eyUOM YqsITS |~~~~~~~~~g9 |---- OTTAYSBN IBeN [7777 cH eee aero S609Te 
om | shee al aes 1 eee OSh ‘TelZ2 ST | (8°76) |_(8°68)|(0'68) |(9BT) |(F'9T)/(E"21) |--- 77” Tegdyo00 wanpeyy |---- gg | ~“ssuyidg uerpeyseD |~--~~~ Opa | ne os SLE0TE 
Oe WSC | C1 steel Ae ae 1 (eas ee aa (OCG) MONE s (2 ep0)(PO0)! ailers sehen Op-  |7-7- 777709 |-- "OSTA JOxBIIIT AA => .)L aeaniee Ieee geeore 
ieee 8 il oS Cael ee eS ee oe aod G596) a| 9 3 (0 9T)| (9 9T) ~"~"[ByIdyoo0 peounouorg |--- tebe “poe re en AWIOQIT |7---—- ODas sls rome F1ZZ6% 
Al ete Mote el teen ele Woe eee 8 ae, aes (@91)/(G't) | 7777777777 Tea dy000 auaNs, A O[ASHIV[O IWON | “7-7 hail eg eer 202262 
p83 | 9'r |"""---""| Ogg tT [zo‘or | (0°88) | (6:98)|(4"46) 1(O-FE |(9'9T)|(O"ZT) [OT 7 aera ae ae FCA USE aver Pano Comber OD es ealiane acd £87162 
Core ae | OSh ‘T jeo"st | (9°76) | (6°76)|/(6°Z07)|(O'ST) | (h9T)| (@ ST) [eqd1900 pesunouo1g 09 PeeOD rea ene ORs | pera 911062 
*[ej1d1000 podunou “AyUNOH 9s[ep1e 
G'2 | O'S 7777777777] Osh T |z8°sT | (668) | (6'06)|(9'sOr)| (BPI) |(9°9T)|(Z'91) | -OAd  [eyUOIy § OyBIOPOT[ |-~-"""- "OS | -PHET “QuIOd se[vH |----~ OD yes | see ord 692062 
Cao ie 6 t ac2 OLF TelZest | (4°76) | (806)| (786) |(E FT) e |(L'ST)|(F'9T) | Te3Ayo00 peyaoy uMIpeT, |~~ Og |~- AyuNOH oye |------Op-~~~~|------ "26 298% 
‘Teqrd1000 “Agun0D UOUIWIeA OL Opse—=4 
ZL | OCI | 7-777] 08h ‘T jog‘st | (0°86) | (9°76)|(6'96) |(9'°FI) | (Z'ST)|(@‘9T) | _PeouNoUOsd jeyUOI qaaHs | TTT gs | SPUNOW, O919TTO |7--- ODT tapers EFZERS 
sao ae jem sy) bee. | eaetiee-: aes s (9°76) |-~~-~"~"] (9ST) | 91) op og Hb oe ce SOR aie eee 
Ba 9 ee feat! SOLE hee al oo eae ete (8 °101)|-- ~~ 77 (¥'9T)|(Z°9T) |"~--~“Tesdyoo0 peounouorg |-~"""""""¢¢ | -YsBN Jeou punoy |-----~ ean eles ek CIES 
Pee Nels sheen tse. be Silk Peale Fa. (2516) mee (¥ 91) (8 "9T) G65 ay BEANS RIPEN her ee OF ae Ln eee SOD eae (tp ECD ee ee SITES 
6°L | 0°81 Osh ‘T jes st | (0°8O7)| (6°96)|(9'88) |(E'ST) |(8F1)| (291) ee 0g op Soa Ube (aks as LITE¥S 
Seis Sie ce 1 3 3 oer ‘T jeret | (7°86) | (@'68)|(8"s6) |(O'bL) | (@st)|(@‘9t) | ~F8U Le31dyo00 peounouosg |-----~---gg foe, eee pare pe Op? == "sre Ones 
1 OP Ry 4 ea seer ORs a= ams (pag? Ge (926) peta KOE9T)| GOP) a] nae [eqdyo00 pen ae ae ee 0g | -USBN eeu punoy |------ Op E==== peas QOTS¥Z 
69 | LIL |__| ~=—s«OFE 'T OTST | (7 °BOF)| (6°F76)|(9 98) |(9 FT) |(ZHI)|(Q'91) | 20 UNIpouT [equOIy IIIS Red oe OF |Se ond see 1 eR | Bl “SODE5 225 | soe T9882 
Ove Oigls| se tat oe OL9‘Te!0L°ST_| (2°86) | (6°68)|(9'S8) |(O'FT) |(S FIA) | Te} yo00 4ysITS |--~ ~~~ = og |- OTTIAYSBN IweN |----— ODrzt| teed OSE8%s 
Pore | reas || Sate Dae i en eds ac Se |e el ah pe (8°96) | “Pe |(0'9T)|(891) | TeqWoIy FGSITS | ~~~ -= 7-09 |-- Ayano eae Thee ODE taaer “BCB109T 
Oe eee ye ee 09g ‘T joz'st | (4°86) | (6's8)|(6"78) |(F'et) |(G"FT)|(2"21) | 7 Burueqey peydyooo yystts |---""-"""09 [77 open cS ee aspen 9S09TT 
LL | 9S 099‘T |e2"St | (1°64) | (0°78)|(6"¥OI)|(9°EL) |(@-zT)| G91) | “Terdyooo [wyUoIy cAI poy TOSS Fees Ayunog uopnoy BINGEN BeOs |e £70911 
> XO) Q Q ow go is) 
ee Be 1g i Bol Bel el Bs |e ERE 
3] 5 as | & | = s | & | g | B | RRB 
BS ) es) awom at = u ee =~ ? = | ae aefqns 
2 | 20 ag es) Ss = ee] = | BBS qoolq 
ma | oa 3°31, Lie cS < 2: S a Spaces ; Jo aze 2 
Sy ee ba bd g S > 3 & 5 8, es WOT BUIOJOq @yeur Aytyed0'T WOT}IIT[ON | ‘ON SoO[BIBO 
a al AZ BB &, > ee B = BS -txoiddy 
St Le o tas) — 3 © B oS 
Zz "on fo 3 = ae & ea 
oS oe 3 8 e | go | &3 
5 : ‘ang |S, a : aS 


tSHTIVW ‘HUSSHUNNGL CAWYOIAG 


*JopBOId YONUL 0} JepBosg ‘yUeJEyIp omos foxTyerUTsIyA ATurerd eurog + 


we 
@ 
a 
° 
e 


PROCEEDINGS OF THE NATIONAL MUSEUM 


394 


l 
GeOts) eaves 08 |S = |80'O 4) Tree Ore Oro 8-76 Te ee nO +) Ory | S0cea|| Se | Osc | grey =| SO | Ore, | 9i0r | Or99  |ec6@ — \tP eye asses eee SUIXey 
28 |e | eee |o9 |1¢ |o87| re 19% | oo8 |oos|9oe |9e |os joe Jose Joe {26 188 |e6 |s-sr | see | erer |---n----- BUIIUITAL 
9°6 |8 (0808 |6'9 |99 j\s9'09|9% |29 \ors9 loo'es | Se |6e | Fe | Fe | To | 2°89 | Zor lo |e or l6979 ley-ug | eT \77777777o Sose10A VY 
TSSBT|eSveo! sca 8°28 2590) [ssa GROG LGK el en meanal aes a O'9F | SOF 199'0F | OTF | o'er | 9'6H9 | Tor | F'22 | 218 | Pe00e | toseeses ase 8180, 
(61) |(4t) |(@1) |(@t) =|(e@t) =} (@z)s«\(st) «(St) «(6 (@)s eT) set) «=}@T) 6Jt) 6} @) (8) (Ot) =| (8) (8) (1) (01) GDiisass suompvedg 
CPUS As a= a ee CECONESNG IG0L9 EO See leSERS: [eGRcen|Ce Cmnloouse ler 6 8 | OrsGe | OSBOe a|iC OL 2 | GeGm | ceiOl cl %atg. = (Bale =a (NO Ue ta emanates 860918 
BB) ASS =| as eS a ea laser bee dein menses Uae ea (ce (eee eee | ie bee i) ol em ae eda bee eon ree P| (ee Se SLEOTE 
mee Roe ese8e 0G ke | Os0 ye WOE | OS el Ore WOeeee cla betas |cOs8 Sloe 8 hOB |0°R. |o- 277 t7 fees a| peg |e a [Peon L0G | We8R li Qceiel: acess toa 9ge0Ig 
TRO) So (pS ee | sere ose te lamp |e) ae lea cae baat Werle i 7 |eaee laa ee llesea a) | Tec neal sel gece cal esto oe ee alee Pee ae dee sleeps ~~ "12266 
NC | eee | eecaree (feet rican a| = seea |e Silene eiees Wee wal be tia ar ce laresa |e oe PP os alee coer lca | ee ee ioe bal (ope eee 20ZZ6Z 
ORO Ue eratoe ONO |G Sulina rab ale One ma|s OK Ge lateyen eOsOeL hOay elnOcre lecee, (NOt: legate sa afess sont |enece asl Siete wae CS pees Sat Poem (n a] Oa me eee 4°41 
qe Cle Gees RESSoes leery DiGgs | CON cise Sei [noe o, al emcee ROY = |acasee: OS Sal eee fee | aa CHSC Tees eee lle mea wees case |= wy edleee eS 921062 
POS e UPPE ee | Oo rare es | eo | ees | spe ses. cae (coe | ee | oreo“) Oee. |For | 88 1 66 | 2:6r ree | Pere ee 692062 
ANI | ORU eee (esos eee | Samia ic ne lar ee glee (nes lereet heres soles p22 0 ea gee os ooo | sac lee Ost lela cee ~~" 161982 
SLGMa eG ET EOnSS| oo Omm|eO Ge mlicrs7onlrgcz ss bGnr. \oace == Biee| se Se sleet a ALOR — Ni [LON het NW A Nie RS | ae ae EFZERT 
OuG inl LOncee isaC On| oC cOmen (NG One al ee sep |nere an concer licmeaeeea |e eee bees Slama gehen eek po aa of oan" | ose sre| eee alana | aan a ee eee eeer Isai = = eos Soo LETERZ 
66a paens BER Talal mee 0g meer Oe Saleh ice Tce Osogee | (Os0oe Ute | Osy el creme inase lteoe elo eee ice eae |e eee (Wit eal [Seger ia te eee gree a ta va 
Gre Penh Ore Le| 0 Lene) aiec eng cor | ConmealeCr Om lEGCOG: glee Ver leave bOcereikeeee- (tp G) -[-= <--> | a scan | asl ee malaga eae lesen We ele eae ee SIIEEZ 
26 |6@ |7ee}s9 |99 | o's lez | oo | ove | 1:6) 6 \cee \so'e | 9'¢ | 099 [oz |sor |26 | vor |o'99 | e'8e | Te Thats 74 
Ctl eeralee alte ee wee | coe le 61°68 \aa ae Sg (39 sl Faecal ee eer a Sy Serres ea ge | came ape moana Maal ssp pre ee eae OIIERS 
eae re | 7'6L | 8°9 #°S (DON Ea? ee | Bruel se 6cb alse Oars aa eel eae | ee es | eee 0°67 8°68 (Gi | RSA eee 9OTEFZ 
16 | Fe | 88199 129 | 799 [cos 19% | Soe |Ffel|oe | oe Iscce | be | soo |ow j|zor |s'8 |6%6 | 67g | 0°88 | eet |--777777777 77 TgE8e2 
Sse Wee | eens RO OF | Lee al Si Min ate alae Brisas BIBER. te ars (99 100709: , |-e-s2 - | F201 |-8°8 =| 66: | S87 | 698. | SFT [0 072 onegee 
Aol ABE | ae ol aaa al cies PoaveieGcors | 2Gavan tg Beeler ele nits 8c [eS eek oe ee | oaanalame aos le ab ee BC6IOST 
96 | "1 698)9°9 |oo | 787] eo% | 29 |-9°69 |.8'06) 8:8 |.8:e lee lore [ose | 99 [26 |88 | sor | 97s9 fo O°bT |-7-77777777 7 "990911 
Lop Os | 242 | be | So | 6°99 |'o:e -1.9°9° |-o-7e last (54ers Bqag [eto oz¢ |09 |86 |c6 |G ol | 659 |7°88 | SH SPO9IT 
° ° 
cd ta td td ie 
S a s S s a le-le (2 PL ere re | 8 = ® 8 e | 6 2 s| 2 
5 Seb el oe | ee eR le | Pol eR | eel | ee |) 8 B ee be aes le aSy 5 =| 8 
To) ales Sg peel = 1S oF b = i + 1 { ii = = a eo BE a 
So plete OE Gee leer! ec Bal Se Rl lt ee | ey | z e 7, cp > om |S, | & 
Bloat | eS | a ae liets (ecg Biche Ss laa lem cle a | 2 4 93, & o 2 | ol/XB|ol/X3'| Fa] ‘ON Zoej2p 
© ae as HS tis) o os & & hs Ny oa. 08 0a @ So 5 § Ss So: BS 
Spe esta eS, eee o = ~ Be! Sim oe eg = 5 2 = Ss ee is 
B|@e| S| RS | BE 3 Si, cepa ae 2 | meral|csten| 9S? 2, Balsa | Se ion 
5 3 5 5 © ig i ee - S| eet ry Ss 5 
E Se] op] Be | Pp eee eS ee bs ea ar ae ae S «|B 
B Sacro Pad 5 ee Cee | eee |e eee pa 3 a] & 
pe em Ba| io Sea et ae = = | 21 pera 


penurjuoO—SHIVW ‘HHSSUNNGAL GHNXOKWa 


395 


CATALOG OF HUMAN CRANIA—HRDLICKA 


“HLOAA 4498} OO PoJONIAJSULIeI 4YS{OY WOISBN-UOJUOY ; 


| | *£yun0;) eep 
Seike Tele ot a OZ ‘T |&% FL 9°f61 9° 808 9 $I 0&1 | 


eOM eee oe lg ae, ~ OL | Aspnes] ‘yUlog seyeFy | OD call eeges oko 612062 
(Td) “a mise af tiadaee = gies O6T‘T [09 FL | S$90L | 6°S6 | 9°08 | 6ST Grol! i Olowt| ee ao aoe hs Son Seer. See eee ae bs] ee AR IE iat) Oe Spa | ree as © ZOS9ZS 
Cole lem lecr coer wh (Oso LE 22imtes | Sek0l SSR alos: 4 eer €°Si | 9°9T = Se ce [81978] YQSIg |----- O€ | OT TTAYSUN IBaNy |” ODF Sal hac ai ie Game OSL EES 
*£IJOMUIASB 
ae ag a og - ol i ae ote le + ae Ie sme, obec |e. see OPE Tt ILEoe [SPT ATODON Bal Be) 5" > F095 se] TAUBENT |= seOpe=t >| ---> ee Gone 
*AjyUNOD uojueg 
eh) ya | aa ne al ee cae 06 ‘FT 0°96 8 'S8 0°64 aes t CSS Sein lets. oes oe eel ae eee OP | ‘Bupuvy Joyjoqpeey |----~- OD Sy i sa ae al PISLSS 
“OLA YSC NT 
OEOR IE cecil: os al (cm, So bee VA a eae 0°64 | USI | FCI | L ‘ST Se ee beef cee OE DT OFA UOT AA | 1) pea | Seaerenks ae ZELERS 
jie? Cshivle oa OSE ‘T JOT ‘ST 6 °G0T @°S6 | 98h ¥ FT CIRSTUN (C374 oe al ot RIN Tis Der ogee | ogee 8% | A4]UNOH xjepsepney |-----~ 2) ee | eA 8LL062 
Cie | eee a Reds eae eL8 ‘L [$6 FL 4901 8&6 ay € ‘FI Po Gaal bed; bey | aaa aoakinneen aetna ber neuer Of | eTTfAYS@N devon | -- | es | eee SOLER 
EL Ssieleo rs O€Z ‘I {OL “FT 8 “Sor T'16 @ 8h 8 ‘EI Lee) GS L974 Gees | aaa etait siete | (Me 0¢ ~AqUNOD) UoyNUBA | .2) 0 Peay |e ese 96L98¢ 
‘Ajunog wojyueg 
2 el (“Ea oy | Se ee ae | ee oe OT ST I 06 88h O°LL 8 CI @ FL | € ST bi a Ib, 80). JESU pieoT AOI SOND RON Ecos "OD ee eae ee a rere 
eee |beee ee |bo > aes ae ee I eee IE re ge ees Gehey |\toneres s| Coreen ESree Set TESS TS ee alt= 10D? OSes -SSSONOG UBITC Sep). (5 -5r OD ace | s aenane =e GReUTe 
* AIVOUIMIASB “4ynpe 
grins IE csi sea See, Epos 62 | Poe ae ee NCR Aires LS SIC ht Le Teqidjooo0 [jvug | Zun0 ZX |---smpuey syeaolg |------Op-~~~-|------------ -gogzEz 
LES GELDER eee OTST leeaeetalr csr ase waa: TS CCP POUL. Welee Pe PORaies fees oe aera sec ae ae oe | OPE es Barer sh ioe ier ODA <r cees, 5 ae STEPS 
es nog 
| OTF ‘T 108 ‘FT T G01 I 66 £94 0 F1 © 8. | SLi [iS epee ee on al peeing ee OG LOUIUIG OBORL SIOA Otis brastenO Dice oa | iene eke mera PERE 
ea a a all | eS Ms 2 0 fa el be oe aoe, (PUSHER i Zrele lia or po ee” Be ea Sr [FSO] TAGSBNEIBON SS |icc «OPh oer hice eee COU Eee 
ii 2d ike, Ce eee GOTT |20 $1 | 796 Y°C8 | 6° 9L | SOT TEE | kee Ee eT en NE Oe OR | 2 eins Se Dares laa OD me cad Gea BOCAS 
aa eee A eee ee See eal iegi |b = merc tirnokalporn| eas ei an | | OSA Oat a | RT OO) Ue | Serer) UN aera | SSS ay ery 
‘AqUnoD woJUeE_ 
ae lew ee ears de Pe TS O&€ “ST 4°80] 968 T 94 FI L’&l | O'8T folie eee eae a ee aoe GEM PSO paB iy 1Ogg0G DROlTe |i men OP> crel| en cenc emer TRG 
(eg a | eae ae OI€ ‘I |e6 FI | S90 | 6°06 | 0°94 | OFT CECTR I GELTE tp Sa gee re Se ee ps r ape pred OTTAGSBN BONE POO OPT EIShs 
“IT 
Se ee eelcrecc a, <|t- aareer OO'ST | 8°90. | 6°@6 | O0°9L | ZT SSE | Sez Sap eee Se 3| Po LOSS |e ATUTLO Ly MOPUON s lis 2 ODEs or Paper eaaneeoNOT EE 
Se cic | Ma eho ( coemeirieaeeree erg (OI ae et (ae ol (aa | ae 6°¢L UslH o&T | PLT PLIES SEL ee Pees |e EES 9 | tacks aca) jon OPE Seale COREG 
LeDeliGelle| ha oe 5 a5 ~~" 160 ST | 8 e0l | 688 | 68h | BET €°€T | OST ice pe ee a eel a ee eee 0€ | ~ 8[TAyseNy Jeane [> ODEs nr anaiainees PE Lere 
ow YC) all iain et OLE T [Et “St T°901 @ 68 9 °6L 0‘FI GASEEGESte-|t > Se pee (el | aaa AYUNOH WONVY, |" WN'S’O [7777777 £0S9E% 
Al Lie A~9 Qa td e) is] 
Bless pe |e | |S] 8] 2 | Flak 
S r=) nS 5. = 3 =. g B RB 
eo léc| me | |e | P| Ee] | 8 | EL eee ook 
oR mp ‘e mS S © joo 5 # 
Bry can ‘q]90, ore 2 5 = = a S Eas WOI}BUIOJO oqeul Aqpeooy T0}}09T[09, ON 30j[838D 
oe a~Z, | i=] =] > ~ B pt -Txolddy 
oS to): Oo | 3 © B os 
Sy| Ze oe S = pt £ 2a 
F 5 re = & 2. 5. ae 
= ° a 4 S B ane 
5 5 Say + us 


| 
| 


SHIVWGA ‘AHSSHNNGL GANWYOATGNN 


155192—40——6 


VOL, 87 


09F ‘I |08 “ST 

060 ‘T |8 “81 
1 692 ‘LE |PL ‘PT 

026 ‘12/98 “Eo 


Re Lames 395 | $6°O0T |79°68 |06 64 


‘TOoATV 


PROCEEDINGS OF THE NATIONAL MUSEUM 


‘Aqioedeg 


N-uTOvU0T}W 
emnpow [eravip 


(q) 342104 


WOISeN - “Id 
(8) 4q310q 


TOIse 
rapuy qyhiezy upayy 


‘Oo Ul 


(poqjeur s,exQI1PIH) 
Lapuy yspvas-2yOVzT 


=) 


396 


ae as 
¢ Or 
2°81 GiSTa Giale sje ae) Se 5 
£'8cE | € OS) 2°89 
(2) 
iS || Caee Oe Se || Gee pt | [ee ey |S Me a” || “tea Rane cipal coe | Tg melee 0€ 
“ynpe 
ew T OPROLSERME LY adlies-o cae vee ces wee een suno zx 
Pear 1 OsPr IReOT oe See aaa ee ce 
QOS OMB E GREE fe SSG eae ate g¢ 
0 ‘FI [B1098] ISG | --- 777 0F 
USE. APPL SOSET | ase ttaag OF 
Cs Raine | Vy ac Ge) A | Pr ea ena | ea ate ae ¢9 
‘ynpeqns 
10 ‘[npe 
oe ee =F Se So eee ae ree ae UO 
GSEP~ FONELs spagh UN a ie rear ehalieer aes i 
OSS gORGT a AOC gear a ae Ere 02 
Peele Hieweka OLOk sip me. as 5 1 ewan es Sealers ak 0g 
OrOl— | -Cscbul eae Sige. 2 es ee ae ieee GE 
ae COMPLE Peck aot Meee 1 tapien er fe ae ator 0g 
CiCi=-t tere la MOVAL 1 haem = ceaees > anceps tee ee cE 
038 
SAG POTAM | ROLETs [eQeGIuan | <2 ras we os me aa ap ees ag 
Q ioe} og io) 
s | @ | © | ges 
B leer diyp eke 
= to & | BBs qoatqns 
3 a S e's jo 028 
= g a 8, as WoyeMI0jaq yeu 
B 5 BS -1xoiddy 
e [Rk | 88 
oa = sae) 
5S ¢ 25° 
as 


penuyjuo)—SHTI VN dd ‘AHSSHNNGL GANYOFGAINN 


~---£JUNOD Wosisyer 
~-AVUNOH Wop[IUIe AL 
OTTIAYUSBN IBONT 
~~ sule[g Al1eqgMeBiyg 
OT SUUAT 
O[TIAYSBN IBON 


O[[TAUSBN IBIN 
“AjUNOD e[ep 
-Iapne’yT ‘jUlog soley 


mByyeeYO ‘puelysy |--"W'N'S'A 


"ON SO[LqVO 


397 


CATALOG OF HUMAN CRANIA—HRDLICKA 


*[[BuIs A][BUOT}deoxe nq pemMIOjepuy) ¢ 


*"IBON ¢ 
eee ES =e a a ee a Ba a ec eae ce ae cea fe | eed eo || ea | ea i (ieee [ca Sauer | (eee at | eee eae a | lace oben $1090 
o6 joe | gugis9 jee |oer| Fz ls8% + 96 NiGel64| OES) sh tees lab 8 | Wee) al comeas ce OsTO. |S36 || F58)- FOkGi there” serene MOSS helices tastes Gratara 
£8 | ee ((9°S8)|(T'9) |(L°8) |($09)| (gE °Z) . = (8°98) |(6°88)|(#"&) |(G°S) |(G6°%)|(6'%) | (ZF) (9'#9) | 8°8 tas Gabe WG) AIGezs). (BaD es e OLTEFS 
16/82 | 90s |z29 |Fe | Esx¥ | or ROVE NGSEP TIN LEG, Wekee, aCTSe | Tee 1 OBR Os89) a OKOL 4 2e8 || TIOT eee ce cabs aI kl) cre saan ee raat 74 
ge 408 |z9 |o¢ | 639] %% 9 ; 1°86 lo‘oor|9°e | Fe \see |¥'@ | oe |o69 |36 |08 |176 | 7:99 | - "ya | geese shesce 
Pa i | | ba a take ee | he aga | UB salespac al oas0s Hees cael orca SEE ee ee eee oS ee a eee alee al ee IOTEFS 
e6 Ishe |etesi|o9 |99 |oer}|sz |soe | sve | ssel|o'e | ze | oe ore | os | 0°02 |00r 168 | 00 | 979 | 868 | OE | 206% 
age | eae ak sf ee eae | ee ec || eget baer ar | | Pe es | pe Vn ee | A gem (ap cares | (eee oar | Sea os |e “| eee PILES 
Ge Wi el ede ae ae Gee iG6cP. 1 S566. ||| S296) Gee) Ges) || 988 1928 ess Ss PMOTAGSES” Un Bee alc ed ee Hed é | pees 6LL062 
93 |z2 |z98|o09 |2s |ou9|9% | 19 | Tor | Sse isos Ieee | LZ | 9°8 | 999 | OTA | Zr | 88 | 86 | 689 | Palos ees Z0¢9%% 
lsat oae| eases ATP fae ey Vom | fete Feel OI ON'D II ks | WL Jah cml Veto cS | PL JAueA30| FUN Some PKL Some Uy ok chme|k e | | (NNN | ia Jun comin | GSS RT ria are | Paes Wat |Gezucet Se OZIEFZ 
PES Fg peat | ae [ese | ba eede|fea | ba | ada ee|cc | gE |S eae | (une Se BM || Mee | C aso | | ae | aa | eee mee aoe TO0OsTe 
Rome ected aes cal case glo oe = ale sale ee a ee Ss ee ee le eee ale ee de alee es | ee ee PIZLET 
Te Wee ster Toe Wee vetcer lec gee elie al gkfenre e \-areiale: a | aa eae ce Cae lisse Ogle aa PRT ae ZELES 
63 |oe |rez}69 |2e loer|oz | 19 lo6'sor | ooorlsh'e |oc'e |ec'e jogs joes |Oor | FOr | 68 | 86 | 9°99 | Gee | BVT | 8LL06G 
(TiC I eae reg sca i peg Vagcee oe lone eras Wiese lece Weis ices eee | 02S WO"Ok || 816 Ps 5 SO Nene aes Dieta ees GOTEbZ 
76 |9e |sosit9 |2e¢e |ouelez ost | 906 | eselze2 |z2¢ jsee ire |e1e |oo |66 |%8 |26 | 669 | 886 |O¢ | 961982 
GR oMINY Cle 5 wilt aso 3c eee Hou Oneal gS Palle sos al Galea eeciGe Go aie \dOnGee nen ans alan ect BG) RES Ge le ea ele | ee SIZL8Z 

pee eee ee ees (ae eee eee eee ae a eee ql ieee a ae ale de eee lee le ea genre 
ru iio es ca cs ss | se dN eae | cel ed [eel ee eel pics| [priatricts eh| lnppesice| (-aeienlaty insane ied canis | cisiaeas re SENS SA 
Fe8 Weve? W098 1.009 19 REOT ere ee? |PGETO. hare 3 fe lees G60. Ice salers — less ie. ee les 6°49 9°L6 (Cad | oe SZIEES 
DC ae ceo |= ae eee Bo7 Lice 9 eel nae aa as S65 Deen ee a GO Slap cee lar eae We a Ba eG oe al Reece Siniel| oe nae OOFOTE 
OBE. dha eel scat lak A Se See oe eae ie ee le © ie ool a a a Fr fa a le a eae aes |g © alee ey eee ae Gee S60EFS 
iia Seer Se ae rere | aera a eres ae eat ae | eae sa pe ge A A ae cl Re oa ae | | PREEST 
DES rete 8 | ce apes a pee | ee dl Re ee el ee Sal ae | |r | eae |e ee See ra IIE eel cl eel bee ZIZLEZ 
syed (=a ess a Fe a | ea atl ara | ae ce a ae | [acer aie rr (i | cece | eeeies | (eee aia || ener || ener |lBeeean a erat hl rc 
66 |7-7777] 8°68 | ¥'0 | €°9  |-0'09 [Sh | 6H | 6°86 | 8°08) L°e | SE [9h'e [She | OO hte lt ih teal amsceet |al 1 Recieswernetits a: 
POGOe Oma ltaas aca cl eee GEERT |LGccaleLces lmeaueom| aheoe \leacase (igen eee Toe i cee (ascend beeen intact! feed 5 case's aa | [pment "oats (ester pa 12 
76 |e | ces |e9o | Fo |soo|2% | 8% | eve |ooel|ze |e | oe ieee |oor |g |66 {98 [26 | 889 | oe | Ler | Terere 
GE MEING ares cane al ae oe E69\97% 16% | e788 |essloe 19:¢ |ee | Ze ose jou | cor |6s 96 | 679 | soe |eaj £08982 
° ° 

g ° sy |} ets) |) ° fe) > | i] od i] by 

Bees oe rect | ge lse tl ele be (os gee | oe |e | ey ie ee hee oles 

Be Vee ore heme oleate cl Ae Toe Boh ae ee | eer eee: |e | Bis legal ie | se 5s =| 6 

le gece Ieee telat leg] oe ae Pe dope e | Ft me at i i ee ee 

3 3 ola | SE | ee a @ = > 3 wo o es as} a s Z ee a oN © B 

SP ieastee lee Wet oe | ee | role Rg Ieee |e le eg Leola bel eeglees —OneaEIaD 

& log _ at —= — 

2g, |88| 22 | BE F ole eee eee gees te te | 8 | 2 |"les|“lek| Fs 

8 #. 2. 3 4A 5 7 B s Ss = = Sai ee 2, 4 ed ee SR 

B | &| p| Bp | Pp g Pete eit etd este |e a | sg .| 8 

8 3 3 3 Ey see eee ee d 3 a 

: 2 > i= 15} : bey as s st a 


PROCEEDINGS OF THE NATIONAL MUSEUM VOL, 87 


398 


ae a ree en an ee ag Pe ee he See 
ZO} 8'e | 1's6 | 1'2 L% (29 | £:91F | ett} 0% | o'% \eze |oz'e |oes jou | bor | 6's 9 4 lata BUIIXe AL 
18 [8% | 7°92 | 8°9 3% (9% | 138 | s38|2% | 2% ists | soe | o'er | 029 | 88 | 0's ‘ Iie ell pee” Bayo 
£6 | Fe |69°s8 | ¥9 9% | 6% |?s's6 |LI's6 |s9'e \c9'e | Fe | Fe |eeso |1z'02 | 6° | 9°8 (SA a eats seseloa y 
RIG 2th te 0 ‘ZOT TG Rot |e 9°9L 99°92 | STZ |99°0L | O'S9 | S'8b8 | T'89T | S’9RT | Z'9aE | ~~~-7-|-- PeVGG |e ees ee S[B107, 
(se) |(tZ) |(97) |(9T) (€@) |(€@) |(78) |(78) |(1@) | (1%) 11%) |e) |r) (21) ANS HA er (OG) ngale se suenmoedg 
SBE [8 OS RL Ps 16) 9G | 8 LO et iS DL ete lee Ae Loe eeu asec lie oo ae perce wwevsees SAS | ete pacnneeneca 
$6 |s9'e | $06 | 2°9 009|L% |S% | 688 | s's8] 88 | 68 jge'e isz'e joe lou |96 | 2's Roh eae 
Bee e eo eae eis eee Oke Nir. | ear ica Get 1 Orne ee (Give [grea = [Poses o- | seen ipa aan oeaean DONG |e EZTERS 
it a SUE N TE o'e9 [99° | I'S | [8 | e98)6'8 | se |z'e | ee [eso [ow {zor | 8°38 : Geile ino £1992% 
ae Spee eee elle ot eee la eelece eae erie e fae jeg |e i. oy he eee hs lL ee 
Wesibee ie sie Wc NY ee Sse OY | O'R Le 1G, feo BOB alta | eke ook. Tl eae Tee 
° ° 

s) qf qf vA eee ° 5 Peover || ict ° > ta bd es) td v) 

Pi S| Sios| sie l Fl FI Els si Fle) sl Fle ELE] s S 

B eoe | oe | oe |e So1- 8 Bs fake, 2 tate | cee | peo ool be ike g 5. 5 5" 5 5 

iE. nm +. g 4 8 a SS o = ~ = i ij ii fT ie 5 5 5 Bf 

Sieelse| SESE Rl] eg 12] FS] EF] ol ole! ee 5 = ae a (= 2 ; 

ee ee eee ee Pee | a) cee) Boao asl we | ee lee |e lee G. | geri ad Bo] ‘ON dormie9 

e | > ss |S | BS = + a é 8 8 oe 6a a] © 5 5 g BS 

Se) "5S | ss] es = S a);oa2] F Ea > 5 Es ~~ 

HB j|es| §| 28 | zs B Se [cle bee | Ss | act EB | 28 OF: 

5] S| | Bp | Bp e eet eae Sta [eae eae B 

Belo ech 2 | etee e B ees Se ee ae 2 

eS es eae | cle ee | 5 


ponuljuo)—SaTIVN dad ‘THSSANNGAL GHNWAXOARTGNN 


399 


CATALOG OF HUMAN CRANIA—HRDLICKA 


0° 


GL 
6°9 


a 4 
9°L 
oil 


Onrnn coor 


ne 


N Fw NN WOWN ON 
A . 


6 


Sa 2 | a eee Tel naa €9 “FT 


ee ay ee ||” eer LE “ST 


‘LOOATY 


(MAqsIEY4 


WOISBN - “3d 


_1(®) Wa1EY 
SEN-U0J TOW 


T 


yi 


a 


IvoM 
"W108, 


02‘T |Z2 FI | (778) 
OIZ‘T |O9'FE | (7 "¥6) | (7°06) 
OIF ‘T |er ST | (8'8e) | (9'88) 
(4°68) | (§ 06) 
O6T ‘T |€8"F | (6°76) | (0°88) 
oge‘T 48°F | (0°78) | (4°28) 
ORE Tel ae leas ad Fate oe 
(9°86) | (9°46) 
SRR GF 'T ILE "FT| (6°86) | (798) 
OOT‘Tr|Zb Fl | (4°76) | (6°68) 
O6I ‘I |€4°4I | (0°001)| (9°96) 
(4°001)| (9 °¥6) 
008 ‘T JO8 FI | (6°46) | (6°16) 
0ez‘T }09 FI | (9:06) | (6°88) 
ose ‘T |20°ST | (9°86) | (9°86) 
OG2 Tle aak |e dai 
G82 ‘T [LL ‘FT ae (fF 6) 
OST ‘T [Ze FI 7°96) | (¢°I6) 
ns 3 = § 
Be ee aveasle es 
id 2 ey x 
i s r= 
os a & = 
1 ae = 
i=) =a > lms 
S on pa ee re 
Ste - 8 
Qa & 
“9 


(7 $8)| (6°96) |(0"sT) 


(1°16) |(9°T) 


(8 ¥6) 
(766) |(@ FT) 


(8 *T0T)| (0 #1) 
(6°16) |(9°8T) 
(9 601)| (9°81) 
(8°68) 


(9°88) |(8°8T) 
(7°88) |(0°8T) 


(0°78) | Ost 
(6°68) | (#81) 
(9°86) |(F PL) 
(9°88) |(8 FI) 
(§°88) |(6 81) 
(6°76) |(%°S1) 
(1°06) |(# $1) 
88) ieee ares 
(6°88) |(O FT) 
(4°68) |(F 81) 
(9516) Slama te 


g | 
§ 2. 
= 3 
= a 
Be 
Pets e 
i 
o 
ie 
3 
sz 
oe 


(F °ST)| (6 ST) 
(F PT) | (8 °ST) 


(9 $1) | (FST) 
(0°91) | (1 ‘9T) 


(9ST) | (FST) 
(8 °F) | (191) 
(Z 91) | (8 FT) 
(8 #1) | (9 9T) 
(0 $1) | (8 “ST) 
(I ¥1)} (0 9T) 
(9 81) | (3 “9T) 
(Z $1) | (8 eT) 
(b PI) | (FST) 
(2 “P1)}(9 91) 
(8 PT) | (3 91) 


(8 ET) | (9 “ST) 
(9 FT) | (3 9T) 


(@ ST) | (¢ ST) 


(GFT) | (1 91) 
(6 81) |(¢ ST) 


(8 °ST)|(2 91) 


pS i) 
B | Ree 
_ Be 
E | BRE 
cal Bao 
Be) ais. 

pS ’ 
B 35 
a mel 

2 oOo 
B ee 
: as 


‘IBON 5 
“TIOM 990} CIOYA POJONIJSUOIEI JYZION TOISBN-WOUITA 


“Tuqidro 
-00 [3}U0IJ UINIIpayT |~7~ 7-7-7 09 |" ~Bd00mBWeYO ION |-7-77- OD <a- ai > oe cares “162908 
‘Tspdyo90 yYsIS 
[BJUOI} UINIPIFT | Cd | anaes AJUNOD WOSTL AA | -- ODF Sle, sere ao 91ZZ6% 
*[e3id1090 pedanou “Aquno0g wos 
-O1d [8}WOI} UINIPEYy }--- GZ | -TIM ‘AqteqVy JeaN |7- ODS ew |\-. 5 See aa 102262 
Roast eit ras OD It aCe G ae Mee OD a nigral ee ee EA 
*[Teyd{900 wintp 
“OM [B}MOI 4USI[G | --- OSA Some eet ODa SS alia, ORE its oe ae £11062 
*[RqI *A£A4UNOD s[epas 
-d1090 [e} mor FqSIIG }---- OF5|/ =PNST “4UlOg SOLVE lives sc OP en astnian nan eae ZLLOGZ 
*[e4yId1990 
[8}a01j PeouNOUOIg |~~~----7 7 OF |---AJuNOD woR[TUIVA |~--- £0) es a | aca adel ec 008982 
“pus 
~“[epId1900 oywlepo| {~~~ ~ "> ~~ 09 | -SI BNI Mol[eMg | OD ak ee OPZE8S 
*[Teqyidioo0 unIp 
-OUl [BRUOIS YQSIS | iil ppp pee Sa ODF ae hia a. 1) OSes! | ear iie et LOTEFS 
“~"TeqIdiod0 waMnIpeyy jo OES eas Se ead ODS elie sae ODS ya koe aren ITTE$S 
Paras take oo OD ae NS > SEs eee CODE Ri alle en OD aes | eee UL R Ce 
‘Tepid 
1090 [BJUOIS YqSITG | OPE Se=> > eek aes Opa ae OP a oo ea ee eee 6808S 
poet ot Sipe et oa) (0) eaieag| ik eae) |g ea naeteneeaant) eee il neenn un ipa oS 1 
Saeed ODP TST Reo. 2 OO ioe aac = Te ODES veal > a OD tage tlibee os ae Le 
~~" [ById1o90 wan peyy |-~--- ~~~ Coa taco ms aac SOD ale SOD ee ale een SSESZS 
*[8}1d1000 uInIp 
-OUl [BJUOL YOBI[S |------ ORAS gags ore OP aa alee ODT cate sc eae ae LPEBTS 
~~"[eyid1900 uIMIpeyy |----- CTs (eae Se mae at 0) Ue =i tae ODE aaa sd ated PRESS 
*[euidioo0 psdunou 
-O1d [B}UOIy YOSITG [7-77 1) eh | a ea me oe OD ean 20D eae cpm = on eet TPESTS 
“Teqdro 
-00 [B}MOIJ UINIpeTL | Co lek Mee aS OPS: ge Uo "a eevee TPESZS 
~~"feqtd1o00 uMIpayy |---- 9G O[TAYS8N IvoN OD == AbeE area 6FPL6 
“sulue}yVp [eyd19 
-00 [8}U0I] WANIpayy |-~------ Qo |=-> 7AQUN0D COMUNE (TNS Do ZEEPIT 
qoofqns 
HOT BULIOJaq. ae Aqyeo0'T 1 (0) Gat) | (Y@) “ON 30[8380 
-1xoi1ddy 


SHIVNGA ‘AHSSHUNNGL CAWHOAGA 


bt 
@ 
| 
o 
> 


PROCEEDINGS OF THE NATIONAL MUSEUM 


400 


6°64 | 9°78 \98'€ | 8°E [90'E | T'S G ‘OF 9°19 96 9°8 (UR) Geel tigi ceeeal i tee etal yes) eeeubnes Seba 
cree | BSE Oki. long Ope |- sie eles ee aioe ise 4) Oe OF | OR | 89 SI eOL | eee ee een Co 
ji 416 |8'48 | 9'€ | 26 | FS (90's 9 "Eg 0°02 o‘Or | 8°8 LERCO) Se |e) GU ees fogat S Catl aa ee 
Te ees 6108 Weiss 1 |S0-Fe [eee 86 8 See tale Oe e eal Meaeead cae Betray Seis be MUNG Le |e aes ee eet 
eae O LARS Oe 7'le | 9°86 | 8 | 68 | 48 |G9°8 | 09 | OTL em GAG | GiGi 0399) ween aa eine te |e eae ae 
Be eae | eee CA Oe RSE as | EOC Ee S| EU U Es pasa vee AUREUS te ee vical ae eee eas ae ea Gs ees 
° ° 
qd en eS =) S| O41 4 fo) > rs ea i] to SI Sileert 
vl |f| 2 SERIES aes A Gea oe 8 Le lla Mes eer 18 salle 
ee By she en | celeste gee Poe el ae 5 BS et ee as = Se 
™ © [=] Ss o ~ ~ | | = 5 5 5 HS 
Be ly SE oe |e tS S/S] ol aol al] " 4 “ 2 ts oer} 12, | 8 
eS eS. (Ue SR |B So) Ree ge os 4 3, B | ge | 2 lelX8lolX3] Su 
Ee (Se | oe | BE e S)S el el ele) é] & | s | 8 | & cee cee] Be 
3 B | Be See Seles eso ia tea ae Bp eee cee : § | 2s 
i g4 sie) B Ss yg o> =a < s 2, a Se ar O72 
. = - - _ “so 
Bp | Bp g = — 4 cy ‘= rg a S 3 
“6 3 = = | a | + sg * 5 i S| . 
& | & | 8 Slee e Oh wet las 
9°96 | £601 | 8 FI CARN ATT | Cae || ee AR boi oe a EOS ar ee at? geen eee) Sewis y Capea 
1°68 | 0°78 | O'&T OU Rae atte. Ml Sate een oe ee ee eee So ee ae a ae nn ne oe eg ee : 
F492 'T |9L FT ECE NETO A B56 arf tf CO Re Ee es oe me a oe eine p> ee See wee ge eG sosvloAY 
CBP eC |LOnOCG a ean ule ann | eee es EEPEGRAISOECUS | MOHOCEcal i Pas See” SeeeE tare ee ee = me come ope a are ae 
(41) \(7@)— | (2) CVE) eal eet reap ee ee eee 
See ieee [ee ee | ea ag (ge ee | Te en (9°06) |---~~~-"|(@'FT)|(B"ST) 18401000 [ey U0Iy WYBITG |---------O |"-"AqUMODH Uosplaeg |~~~-~"Op ~~~" |-- ~~ 
‘[ej1d1900 psounou 
“esa || (9°86) |( 76) \(8"8T) | (8 °FT)| (2 ST) -o1d [eyuoIy 4QSITS |--~~--- ~~ 0g |~~“s8ulidg uelpeysep |----—~ (0) Oe || Ea Sapata ne sie sare! 
Sates ceo Meme OUG Nee reali ters [en (0°001)| USI | (T°ST)|(T"St) § |-~~Teztdto00 ummipeyy |--~-~- ~~ -gg [~~~ oseyTIA JoyeBIGM | -- Op me 
oie © ne Q w | y fc) 
Ss tes @ =. S 8 % = | BES 
35 B = 3 S 8 5 
we | as = = = = 8 B | ERE 
ayia ao = : ety 7 es, ones 
£.,| E2 Blok | ge] Behe lo [Bl ere ie 
Bry =e ee y S = = g 2 | Bas woOlyBUIIO;aq oyu Ayiyeo07T W01}09][99 
Se. |&4 BB e > ~ 5 = bs, -1xo1ddy 
~ 2 oO oe La] = B os 
2) a Bo = 8 Bt E me 
B a °° & iS ‘= 5 ie 
o ° & 3 S : 5 
5 B i Lae a 


penuru0)—SHIVNdG ‘AHSSHUNNGL GUN Yoda 


401 


v 


HRDLICKA 


CATALOG OF HUMAN CRANIA 


*IBVON ¢ 
a ee ee ee Se ee ce ee ee ee ee eee ee ee 
201 | 8° | 8°06 | &'L Lge 68¢ | 8% | 29 | 9°86 | 2:76) 0% | 1% | 2'e |99'e 0'*9 G"eL FOL ciG FOL | 2°89 6°96 (MOS sl ai ete oe BULIXeYL 
C8 | SS 078s | 1:9 I'¢ Goer Nee VS BIOL \t6708 29'S) 1s0sS= 190s Ing ¢ ‘SF 0°F9 c'6 z°8 r'6 I'19 7°98 (Nid |p ease wee BULIULIAL 
16 | $e 0278 \¢9°9 *S° l90':09|¢9% | 6% [96°68 jor'4g8| 22 |8'§ |S | SE [eres |c8's9 66 |g9°8 66 007 96°68 ak ON eee ae SOBVIOAY 
F01Z|S "Sh | LORD |kPacGee leas Coe 119 88sec a eala ¢6's¢ lst ‘zg |96 er |96'6h | O'LZG | O'LGL | O'RST | 8°SOT | 6°8OT | SGU a. eens en S[e}01, 
(ez) |(et) Jap Jap saZp j(en) {gt | |@nD {ign \(st) |(st) |(ST) |(@T) = | (tt) (IT) (91) |(2t) jt) jn) (9) Chala =. suoumjoedg 
eq MNieg papi ae Se a ba rd Falco lle lp lb eel oor eel fe esol Seema all healt glee, cee ee wa mers tal |r Sal ge eo 6609TE 
rasp | Pig =a | Pagel | aay Sakata bie abe al fron as | tee (ee oe OrSe Sl ROsCB rn GOLEecROsGerlaceee |0C Sho“ |pe- me la 8°6 sgh (lie Le er Oh Gel peers 6LE0TE 
Oe, Te Sele peer et ag ae WES CCE ee Boe lS ale lt = lS sel fr tea pomes fc saaces = Saal 5 Seow BaF SSS eal [s Shegeme 1\0 RM ||P ies ||) cee S201 
Outed |p aaa tsa a ee lec Be eae ae Net seen | a eal oes aa eee een eee eae te ear a ee geen Oe ase le ela eels cele ea 77262908 
SEs: 1 7 818 | 9°9 al CGS ie |elcke VerssBe WSOB ESS EQ es cree oF s es 29 0°89 9°6 c's 16 0280 alee CCl cen ~*~“ 9T8G6% 
L’°8 | 28 | 9°68 | 8°9 ray Pan BA teley alea|t Pama Cy dcdae I Peytepop ie PT cal (SITET Past <P CoP ast OM | Gonaieacaesn| Ir mean pn |F  Oe|  emeia | laa 129 $16 9 @I2|- 777-7 _ _10e6e 
(tie | Hea 9°08 | 2°9 5a 0°67 |%'% 16% | 848 18:48) 2° | 2S (8s'e |9e°s yA G99 ¢°6 ¢°8 86 O68 = ah (AH Oe acemrce £21066 
ZOr | 9° | 1°82) 82 LS FYEH pet ORE chal atl tec I pct | pee eel cae oe el | erent ee paar BS Grr geass Sa eee age eal eres Eee ee oe ~~ $1106 
86 |9°8 | 808 | TZ L°9 (IA Mh Pak ee | I yale eee Pap wiaseces Ose lies sas cal succeed SUOTe | itceae caldeeaes “7g Y'16 Cis al pean meme 4272 !101 0 
(9°0T)| 2° | 6°08 | 8°9 gg EEN SOM LOC CCN pea ae (sas Sas x ala Bee S| A bea aan! | beatae | ME Corny \Olez) CGD) ec ceaaen se 008982 
L6 |9°8 | 008 |9°9 ree me || eesisite | Saka br Sates Sara el Seine ceed algae gta poe re ecaie|e Spacagagal Re | eae | ae 24 |G sse= S| Gant saa ola eel ae ee eee URGE 
06 |-7~7"} 6°88 | §°9 9° GOT) Skee | 6s. | BEES) | 85282) Lees 1 kes" | bees «(gece ¢'9¢ 9°69 FOL | 26 PAU) Seal eld ea | marae G14" |i eeeeaeaesee LTE 
T6 | 9'E | 4°88 | 29 og 129|9% |e¢% | 198 | T98)]9'8 |9'8 | Te | 1’ o'oPF ht) 96 +8 66 $69 $88 Chg (9... an 998314 
68 |9°8 | 0°08 |3°9 2s REOY a ICaoell alec ROESED Eat O= | FORE aaBee nIGGebes tote Slee css le ere cer nl ecne elmer 3 11g 0°88 "eT e| "~~~" "> 7 260846 
OC Rial eae 9°68 | 19 9°9 o'sy Ich'% | tS | 8°06 | £68) 8'8 | 6'e \Sh'e | Ge O'LP 0°89 9°6 Z'°8 96 (A tf a (pierce Lois. “680EFS 
cae 2 a 6) zg LTT NG Goal h Ge al tGse8 elma oa (gos ae Zot tl ceeee aa BOLeG G‘eL Z‘Or | #8 6 2°89 6°96 Ores | a eee ~~" S8086Z 
16 |e 16821 T'L 9°¢ 249182 |esy |eueg |eug|6e |6'e | Fe 1 F'8 0 "FS q'TL TOr | 2°8 66 1°19 7°98 SINS One ee ~“PEBZS 


& 
n 
=) 
= 
= 
< 
Z 
) 
= 
=< 
Zi 
& 
ue 
a 
Fe 
o) 
D 
io) 
Z 
Loma 
Q 
ic 
& 
Oo 
2) 
am 
Qy 


402 


o a q q 
5 o = Le} Lol 

= Ss ome] Ks} 
B o & 30 so 
s mt = g” Bb" 
P| Se }.n | SE | SE 
° 3S japre t+ * 
= 34/88 oe 3 
a ss BS BS 
® RS = = 
— <p ry ©5 © 
} #2. 3 aa ona] 
Boe we | ee ee 
sy 3 3 3 
Bol|o te 2 ae |e Blab 


Lapuy JVSVAT 


afa) ‘xapUuy 1032940 
Ibis ‘xapUuy 10329140 
432] “TPBIIG—sIqIoO 
Q[say IejooATy 
e[sUY [Ble 
UWOISBN-WOIseg 


“UreI 


“ON 30[818D 


(0) ‘WIIxeur 


dIyeUIOSAZIG 


Se Ne moccasin EC deed te 2) ec i ae ieee AE 
GEL eal egret an sae OSE T (OF ST | 0°86 7°88 | 86h | FI 9°&I | 9 ZT Jn ei aig IRM in he Oe Soe in Oe ST gee eae De an Pe BE ig Se epee BULFUI AL 
Elton | eco ne OOF T |89°ST |99°66 L768 |17 SL |Sh FT € PL | 281 Bene ge RP os ae, eas Le See Ta ae ea SoseI0A VY 
9 FT QRESPS TRANS a0 | ier eee | ee See | ecg 6 8% SS (HONE ES Sea Se a EE RR ae ny cn Ey Se ee a S[eqOL 
(@) |) (€) (2) (8) (6) (9) (2) (0) Bais | (9) Berg | ora oe ee cee a ea eee gre ne or eee A aes sueutjoedg 
ast a||? 2 | es Cozaar ine | eee ir Gee | peameenecaen PORT T UNOS T1| ee ea deal = 20 DE soa 2a 2O Deal = OGIO EMO], ABONTO | cacs 10 pas |-so-ae es ecr nee 
TIOM *BUIN0}4ep [24 

$2 | O0'@L | TONW | OLF'T j2Z’ST | 0°86 7°88 | 668 | SFT 8 ‘FT | O'8T -Fdyooo [eymoIy yqSIIS [~~~ ~~ OD mae AyunoH euoysotuyy |--~ ~~ | Uae ese Nesey LIGLBZ 
OZ 200) | eesinal |e ein ens 068 ‘T \0F ST | 7'JOr | 9°06 | £08 | FFI GFT | O°LT Be ae Stan w Be |r VEPV | DEE TF TTO@ TGS NT 5 eee OD ie al Son eaten SELECE 
eset Pe eal re | ee Ss [teeee ics are Ts ET Sa SS OT Pe eh keene eiee Alte eng US yl eee es DOSS OO Mal bean OD osc |= ger ar ARGC 
SaOEn Memes |e seen as | eeeoe eelsy ona s/s ee ah =| 8s peda) CCU SON} Ce ede dees coal eee = Se | SE MPV | YIM UMOL WIN | -” OD de a ole G8ZLCE 
Seen ee |g eae a penne a | aa eee es eae ee IG SB Pie ao roe OTL IM OlOT ia Secieaeete=: ead) pha) sanO4n|s meas PUS[JEDOD BO Nial= STATINS SMull ieee eens ee OGRLCS 

> kz rANG) ie} Ke Q & 9 o 

Z| oe iS I 5 3 3 B s | BRS 

8) 3 ee |e] = |= | 2] € | # | BBs 
g. BS COM ga e & 5 S w a é Bg a ie 
Bry i=) ’ aan . 2 S = & S 3 Eas HONBUIIOJOC Cee Ayy[Roo'T WO]ID9[OD "ON 30[898 
ie |e a BB S = = zs B Saal aie -rxo1dd'y 
S| 20 & ca Ss = © B oy 

2 a Bo = ay Ss 3 £2 

“ _ au = ba is c. es 

o ° & 5 5 = 

i=] 5 | Se ct <a) 


SHTVW -VNVEVIV GHNYOIGGNN 


403 


CATALOG OF HUMAN CRANIA—HRDLIC 


‘divys 30u siopi0q ‘yypBerq JouUy ¢ 


‘IBION 1 
ees LE | | age eed Pees wt tae aes —— CTS ae A fA Uae =F eee | OLR) 0°89 TOL 6 Z'011|(0'09) |----~---|(0"sT) pean raed!) 424" 
ayaa OF | 98 )s'9 | eo | 9'6F jec'e |st's | Oe | F 6¢ 9978 ___|.0°09. | 9712 | 06 | 9'OL | TOT (6°79) | (9°48) __| (HE) |""7" =" 7-77“ Lyeeee 
eS 5 L€1| 894) 69 e¢ Dates (Per ime |9Or Ge Wipe! OG omc en: = +1963 OSERZZ 
° ° 
ie} pe q q Z Z =) > fo) 2) ° fo) a 2 jee} ier] ise] y hy og 
iat S| Se Sel eel eee be ee leas |) ga le le el ates 
B ® & oe So 2 2 a = Ss a =a = x Ss e S S ro) & 8 B 
Be occ ees a Ve Cae eee tome) tie pie te eee es ree pee eee 
eee EE Pee |e |e |e eae eel a  |tSh > B re el = Sx] 12 | B 
Boles (ae ee foe 8 foe) Broa (oe ioe dee | gel 8 2] 2B] F | g [elXS]olX¥| Fw] ‘on zoey 
ae >| 8 =| 8 = ES B fa é a a S S os B B = Ss Se |-38 
B ieee, Sek | ae 8 = 2 | & ine = Gs 2, 1 ie Se On 
BR] &] a| Be | Bp zB Plein] es] é my | 4 a heme 
5 Bld (ise 5 ee Bie ORE (20k Spe : S| oe 
4 2 >= 130 i= | Fi i= S$ at o 
; i) oe ee Ge Gea es a |e © 0 2 
Geese bo ae oat loser |co-e8) |co-e8) |owonlo-wn |e onle-on py. Cae SOD |" Op" |" Yea UAT, won |----- Che Baal pees a 062228 
8°L | 9 SI | 8BIOPOPL O19 ‘T |28°ST |(6'G6) |(8°06) |(0'00T)\(8 FI) |(F'91)| (91) -1d1000 ‘paounouolg Eo ee OD ies |FAtUnO®) O/H pIO POU. | been sODiecen|paena a ecenes LEZESS 
“BUIUE}BY [eId19090 
CUR Gee seers pie sees, (eas alee (6d) alas (°S1)}( 91) | WeyUOIy poounouoIg |---~- WMP |-~-Joapy eaqsiquioy |--W'N's'a [7-7-7 SESE 
> a plo! Q ee Q & i) 2) 
a te Re | 3 | &§ s a B | s | gee 
=| se} e|=i]2]e|e | 8 | ee5 
sink| bite: St = : > : = fqns 
2, co Og & I = lop] > 5p y03lq) 
wa me IBOA Re cs 2 ay 3 4 st leas et jo 038 ’ 2 
By a "1980, &. va y S = = 8 a Be S mOneMmI0jaq oq eur Ayjye00'T W0T}03][0D ON 308380 
ee g5 S = ne B rs -1xo1ddy 
Se ee © o ~ 3 & B os 
7, beta 6 3 2 a g brn 
BFR ee S an hi =e |g | &8 
a = ak 
5 5 Bic) = AS 
SHIVA -VNVEVIV GHWNOAdd 
96 | 6°E 1°36 | 9°9 69 967 |9% |st'S | 888 | oss \er | OF | / ae tama fa 0S CPL ZOL | 96 tS Ea [oe ae ee oP be pire a een CULIXB YL 
€6 |9'€ | 9°%8|e9 IGP? rey |}o% |%s | 848 | 0°98 \c6'¢ Ieee igh'e | $e 0 F¢ ¢°39 FOL 8°8 SG hers - oe | Seta to 9 a Pi aa SULIOIyy 
G6 | 28 |sy'¥e | so'9 LG 10887 |9'% | 29 10°88 |6L°98 | 0% | OF | 9°e Ise 0 FS CTL 9°0OL 26 E40T 5-22 25] Sse CORI | SdSb10AV 
GSE SOs8E leo = CGT SGI Sac t PeSha Se Te | ee as |e we ST OL ke % | 208} 69 0'80I O'ehi L1e | ¥'8t hel, eal aes eats E865) cee S[8j0.L 
(@) 1) =«4(8)~—s1€8) () () 1) 1%) = {(8) (@) |) 1@) I) |@) (2) (2) (2) (2) (2) (1) 79) (2) ere ae caes sueurloedg 


PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 87 


404 


os I I 


a UE | eo hoe DEED equate t| (uO Teel sOLO6h taO98) elsPc s || OcPRU(OWL0o tlk on oa ee. tla seme Seah ae eyo sae RS ee BULIXBL 
SO Tae Pee gs CUnT ee eikenres lereop s| aera? Over co SraOOle: | sees = os Sf oe Ce ep Ea Cie a oe bE BULIUTAL 
£629 |S¢“01-| == 87 GEORG GOoF 1101-0 —1 6k 88 |B 0-78 |SP-ST <—| B86 | GEG he [0-55 oats t aces aoo Ses asta ene te sees sors tetas se scams cseanc anne oess ioe cronas sosBi0A YW 
GuO ge RCH cae | renneemin| < SOS; P Opts” |e ral) =r [ee CLEAN MIRE CS: WOLGOmr al h- we Ed Ae EEE PE aga eae snr aeesiresces sectnes Hees S[PIOL, 
(2) a (ia ame ke (F) (F) (7) (7) (7) (F) 2 oe i age eae ae real cia nat Si aa Rie hea eee os hatiabtie SY Al dees, oa susuloedg 
ca St el eee oe Ub calc OP eOegG: Mle OGk9| O.9Be Wh ete a OPT Orie lp Soe mee soar gts 29>" ~--Qp Ce en foe Oppel |e se meen balee 
“[euesly 
Liles epee a pete Oey Seuvles Wel 0! al ORGRE O09. aC can emlyeeTa. O;Oiee po uae pt ed we ee ¢% | UOUIeA “JI JwON | OD Saale PSBEFS 
otal ae a LCOS Fe | Fhe. 1 O's8: | ORT 4 Leek Gots [7-2 ee Ae Prag see ase ae Cr Gil elas Sie tate 1) eee | aie OD lea |gs= sec £92926 
Sos ael SS DEGeTs|O9sPl= | O1GOL 4 O1OGe | 8°78) “GET aOR eta Grr eo a9 ae Oo ages SITQOW J8ON | --W'N’S ‘A [07 G88ErT 
MYLOOHO 
Coa | SCG be | pean pareeal MUG Hal Oat an FeSO TeuueteOr 1 vaste Weblo ORE TAGRIge eo t ge esas pe dea a lry ce ee gee a te eeepet ee e BULIXB IAL 
GEOR 2G) iielce rapes HAUps Tim RSG 4 a0 UO seas Sonu On |eleo dye o oem GOnG ial) Vien |r oie <a cy ga me toes oo SaaS ee Se pe oe eee ee BULTUT AL 
Boil || ea CROLL PSL YH RSG PTS (2A 6 Si Re fa Tot 4 De) gi a ie Age aa a Ree ae Peng ict | Setanta SosBloAV 
G.0cs ONC ln eens tale SCT abul Ou Fics poe on Se sa ge ee OO PYAGHULEZS. leet oon ieee 2. Ohare Poe cae a per eRe eee amreiayg Sts Fe Se St S[eq0,L, 
(Ss) | (8) (2) (¢) (9) (9) (7) |g) OR ORES Pes FIFE RSIS TEL Se gS SS eta Ee Te ae ee SS susutloadg 
“2U109}485 [8} 

tJ ace emeennats OfPsa | meceeea| eae [5 es ie Asy a eras 9 FI | 2°91 | -PdyoooequoIs4qaTg |---— (0) Se pata | sce AjUNOD wosHovs ~~ ~~~ Opies seos oe 908982 
GL | S'It | FUSS | ee‘ jer’st | 696 | 668 | 698 | OFT | 9FT | 8'9T | ~~ ~AsjourUTAsE yyaITg |--—~-op---~-|-~ AyONOH euoyseuIV] | -~-- (9) ag Peer 61ZL82 
Geyiet Gace | eaiens 0 CCE me SOG Ie BecOn= | asechiel | cOcoted ESio tel Gurl al emai nd sector sce meen sl ere a “£4UN0D veprepney | -----— ODS |i wes =a SFZEST 
Genes NGRLIn sissy oe OCGate |OCr ola SsOr na eotebonieg eh |ayerl =| ke pielelel lye |= ae ge | ae Oppo |Saa9 pueyinoD Iwan | -- OD reg eee een SP89ZE 
eee ee ee OSG ‘11/86 FT| 9°86 | O68 | 768 | 8'eT1 | OFT | O'ZT |-- AxjoururAse yystIg | ~-—"op----"|"-AyunoH ouoysempy |-~-~----op-~~|-------------gTeL8% 
eee eee a eae OUGeDt ise stl bles) AIS eo ple OTT Eee boy ODS Cg fese ee Ope ioe reaps i7--- = peeaee 
hI. PSS ae ee Se |e bee = coe ame Ps aera ela aes PAN \|san ees TASS COSI Gis ol Resoaeees Seca Neer eet Pea ODIs ae Pak (Oo) aa | esi ope qe E828 
“rarer eg eel ee ae WG ad ice pee (tC) takes | COPATe 9 le pune vecke Rete 1 attic © ODoee gla HOOL@UMONRIVON =~ a0 ps i=). = == TOGLGe 
SESE S| Regen Se tet es CElaie Olean | paseOre ule Osea se eeeel leo ten |(SuctelsPapl. | |eeetecslsnaie lor 0b 1: lc |semee}I0Diviale AIOMO() CUO IROOM. [ners (osODs t\a" o> onc = SIGLNG 
S| ee ee ease ag es os eee Ci i ai FA Sa I ae Se ei Rc ae Kae ge || Dec a cd oR [eek ca ree i> =e Seale eee 
wR =< | ae] ee | 2 fo Se | 82 = TE) PPR AEESEI Goel Gigi pean 555155 Lec OGuln oi ee DUBS SOR | TAC N A Qual ae = T8GLae 

> =a Qa a Q & \s] og 

ES ae |) fe] S| 8) 2) 2] Flask 

So.) Hi as = = = = 8 B | ERB 
BE pet Saber Sj . Re g = < o.oo. are 
o. oo De by o i to & BEe potqn 

Q. ream Ris = S- 3 5 s+ |@e-s8 3c = 

S ty i= = ‘qq00J, ce 5 S > S ‘ g Be S woneUIIOjaq or Aqvo0'T 101999[[09 ‘ON ZOlBiVoO 
Ss), |o4 RB ss = — cat a? -1xoiddy 
L 2 ® i) re 3 © B a3 

Za aes = 3 S > © 22 

eS ~ (S} = = 8 2. =e oo 

= ° & 5 & B 2 5 

5 s] is) + asx 


SHTIVNdd *VNVEVIV CHNYOXHaNN 


405 


CATALOG OF HUMAN CRANIA—HRDLICKA 


-dieys jou siapi0g ‘{syypveiq JoUUT ¢ sateitetag *IBON 1 
s6 ise |soelzs jos l|ateloz | eo | 9°86 |9'96)/0% | te | oe Jo's [ous |so |sor }ss |86 | 669 | 0°96 | Oe | BURY 
ez (te |rusizo {rs ire l|ez [8% | 0-98 | eee |soe loos | oe | ee | our [oe |F6 | 28 |%6 | 689 | 7°98 | OI | BUN 
ze lee |rse\c9 |e lescer lsr-2 |s6% |r1's6 los'se| se jose | oe jere 2971s |zt'e9 | 86 |sg's [29°68 |ef'99 00°06 _|s¥at | sosvl0A VY 
TESi SV a eer Lomi. 66 | 66 5 oz’st |opst | OFT | Ler | vost | 9-20 | 768 | Ze | 0° | Ok 4 ieee S[eqOL, 
@) |) |) |@) (Z) %) 1%) |@ IM (r) =|) |G) |@) |@) (g) (g) (F) (¥) (g) (8) (6) (@) | ~~-suaumoeds 
Aree col ee fit |} oS. | 89 >| 9886 <1 rse \gu-e: core) fare oe [oe ‘A ipa a an le aia fe aaa OU ee 
ne (oe |sos|z9 los |oer|+% | 6% | 096 | sue lee joe | 9's | Fe locze jooso | 86 |%'8 | 86 | 862 | 0°96 | OI |---~ TT TT PBBER 
eS as |e ime ds a r39|c% |s% |oos |ees|or |t¥ |e | Fe logue jooeo9 | 86 |8'8 [86 |6s9 | 7°98 | OST [ £SZSZT 
62 |re |raleo |rs |ery|oz | s+ |o6s |gee|se |se |re jee jooos looses |e [28 |F6 | 299 [on Sekt CBREFS 
aS | Fa RA AES 5 PROM ef TRS ILS PSE A a/R I NR a a eS OS Se (ee Me ieee te ee 

MV.LOOHO 
Pee oR re Sd ie es oe en Be Sh A eee 
------| ge | rye |o9 |9°% |oug|o% \oc's | s96 |ree|o% [1% | ove | ore joer [ow |2or |e [Tor | rye | eae | eet CULIXe AT 
Tbe Le tLe | OF Le ree | ho eee tae rece: | Bie eye see “guy” oe | ee Peis roe Loree | ee) Get BULTOT A, 
TIT TS, [ee |g | ee es Wt |%% | 29 90:06 \4e'9@ | ee |O% | Se jore |seo |zo. |eor | 28 |6%6 |fo'rg jercsg | eet | sasvioa ¥ 
wisest ae |---| 6-2 (96°0¢ |-----"|92°6 |99'02 |"------|_---~ [09ST | BIT |s0'FT \Se"or | O'TOT | Sore | ¥'T9 | T'9e | 9'6e [~~ ~"| ~~" loL 6s | STIL 
ae | (@) | (@) 6) () |G | 1h (6) |(h) |e) |) |) (8) (8) (9) (g) (g) (8) (@) (S) BS fang suoutjoeds 

ie CO a ca Pera bistro) ce eee Pa a e-em Feit em By my my i ae En a! Ipc (ae al beh alee el Coma et i Ie gigs ae 908982 
=| ta: | rte | eos |e | ror ies | to |ree | tee| se | 88 [oe (oe |ow joe jee |S8 [96 | r%9 | gee | eet 8IZL8Z 
See | SE ==--l gg- | gor | pee ses | oe | ge | oe | OF | 9781] Se | ouy | 00. | sr 12°82 | LOL loots | 8ue— | bet | SFZERT 
Be JA Ta toe CELL Gc ee a a i Wale Ie er Om Leo | 6 Lee leper Sige a peer GFR9ZE 
cs Seep ea Se eh ee ee |e Oe | See a ee | eo ee ee ie bee ei wee 
PENS SG ae eae “snc ta eset [re J aS Sr enn ued ees faa Pipe et ies aes (tole (cape fee ae ee ee on eel i See POZLZE 
eee ee ae ae oe i el el ec ee ese mee ee oe ee eo | ee a ee eee S8ZLZE 
ou (eS See Se euae- Sn Rb |S Sa Se Se WP Sa ge eke ar eee em) fa es a es (oe) ee ea ee ie eee T6ZLZE 
=s. Pel el wl cae eo Se fe Sl Sal ee be ee oe er es a ee 
See ste ee ae sree ce aa) carr ok| Coes cele cock ligies 5 aey SIGs eel Pees sae ae lk pele Reena Sem | oe en Foe ae ZBELEE 

£255 A/S ees pacientes ac bei hal ae aia cea (cei! eel stn 9 | aca gaelic vak la ip oad | mee eI TSZLZE 

° ° 

fe) ei ere et q ee i Sag @ le oq| tose orl= Oo > raj td bo by ray | 

gale ae S| 2] é eee eee [oe q--|--.8 8 3 B § a-\--€ 

B o & | 8oe | oe = & & = = o es = = g 2 o S 5 a S 5 

. m™ =f 8 Lal ia cad Ss o =a ~— gs if ‘f if ii 5 J Bp B B eee eR 3 ° 

> >] ' ' ' 

Sepa omlaee ees gel 2 BR eo ieee Tee | Bol | EP) ies lee 

eee eee ee en ee ae eee ee) BCE ge lee see ae uae 

= se 2 = a z : g 5 © SF Ss = Sh 

Bee; S| ER) EE) | 5 i222) 2 |e] =| * Pcl Bal Wilaie alee 

| Sl a| ge] Bp & ol Sock vaste ss ~ | 9 e 5 

a |e (ope Cy ea fa E Sab Ee al es an 3 eee oe 

: Saree as 5 B & © 3 op Hie 


406 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 87 


q) 34818 Soe ; it 
siere i a poe ALY | ne UIUTU [By WOI “UTBIC | it 
(8) 94310q Saath sishydusg aan 
UOISEN-UOJUIW i GR ye WQsIeq ‘Mer IOMOT Core 
: es ropuy sche 
3 3 + = ‘yo1y iDjoaqpy saddQ So 
26 =» 3 
Fs ne “UITXBUI YY pReIg Se 
‘qo1y arejoaaty sraddq ee 
(poyjem s,exQIPIH) a) 
° d wt ‘Ajoedeg | B R “WUIXVU YY SU] =e 
aS ‘qoIy sepooaTy soddgq a x 
5 8 
. oD 
aMpow weuey | 6 6 Lapuy JDSDNT S98 
SB 8 X ; rX--) 
xapuy yyporig-qyorayy | & & ie bila Bai as We ns 
rio 
aus yqZr1ey ‘asoN | 1S ads 
rapuy qybiazy uvayy | oS x | 
Se 
Soo 
ane 1faq ‘xapuy 171940 | ss 
rapuy jpupig | xs 
g = = 
i So 14 brs ‘Lapuy 7079/0 | Ss 
S }YZIey vUIZeIg-uoIseg a SI Pro 
iS Jol ‘GIPBeIG—sIIqIO | os 03 
Fy eo Ss 
a “ULIXBUL [B19}B, “WIVI | as os Ro 
= a5 Ud ‘YA prorg—sqio edies 
a (canuxeur so So [ee 
pe vyjeqvis) “uITxeUT SS ‘ sik Ae 
faa] Jolz8}s0d-010308 Biecival co Je] ‘FUSIOH—SIIQIO | od od 
< 
4 a Ba pee 
a & £6 ISI WYSE —SsI1GIO ods 
- E 8 u83 
= A 
joa) q 4s) Eke oe 
Ss 5 a 33 o[suy avjooary | ° BS 
= Sq 3°46, 
5 a egeee ar 
Bs ea) aqsuy jepeg | ° SS 
a o rae 
Hoss RB | on 
Ra om See WOIse N-WoIseg ss 
aAa's ei 
ch Bi af 
' oO oD 
Ta a “4d [eseuqng-uorseg elas) 
ie 
ad g 5 | ola) 
£ 3m “4q Ie[ooATy-woIseg as 
3 c 8 
ro) = 2 
A = A o = a 
z | aan ~OExXa | SS 
nm ‘xapuy 7v1IDT 
a= 
1 ‘ ( a , See 
8 st oor Xe BS 
S "3 \ 1030 ‘rapuy = ota 
3 oe yt (0) ‘uxeur on 
| 12) fou pt I4VUIOSAZIG ‘“WIRIG aS 
S ae ; it 
z a Zz i 
& Cail 2 BS 
£ Lake | s rt 
oh ae 
z aa 


407 


CATALOG OF HUMAN CRANIA—HRDLICKA 


*IBONy 
a oe eee PERee, ce ‘Or | P96 =| £48 | 9°98 | BT | F'ST | OT fu See are Gee ened eipien Rediaae wniies SA Gee Se 
See mit Meme nnek pemee| ene €P ST &°G6 8°98 | &§ 08 | 2 FI Gel |GrkE fe oe tt NES 2 Ont eee NS een wc teint es ales EIN OE OL a Se ee LE Ue NE 
7 ie | eee (co an 2 an a eS GL°Sl |6L°96 |68°L8 |60°S8 FL CUE) Relic 6S) Sani |¢ aes anne OOP CENE: (1) RMN EEE PReNET! 4s Dnt o\ ROE): ASP ese er SdSBI0AV 
a Bae aE Ce oe = Oise tei | o C&P cS ABIES GL site cee anon Ne Pea, DERN. Ae Gir HERG pS nS See eee ir I EON Sa ie S[8}O.L 
Cs |e pte (T) (g) (8) (8) (9) (€) (g) =| (¢) 3 5 sueutjoeds 
poms erence re aol Sore. ieee Te ke sek a Sin sale ae ON ae Pe Ss Le ASVOUIUTASEMUSNS |lnscs an acGe |.) @ oeULGSqOLA AVON |p os DOD ieee clen cous mmemmnelere 
FL TeGlallpasengs ea cele ea €P ST 8°96 8°98 | 9°98 |S FI1 | 6 FT | 2 LT PIES FES 77a | ina | (OM Neg eer eee Opera ayaa s (1) FG (Ale Gk ms 8IS9CE 
SES cles BES sete ecer [oe | ug | rife | etx | 8 FT | out |-weMeBTeos Was |---~---~"09 |THE YouNgO WON] |777~ opr == =*|777o TTT aTg0ve 
SSO esti Rees 0F9‘T Joz‘9T | 1:96 | ous | 268 | SFL | FS} Pst | ‘ og | rage S0ODE, 2. feo OR ke emo Bam 
Foo ea pel eee (COPE) | eee eae | tae ee | eared TS ec ate se ESS (ONOL Beaeieee eG We Soe Cl age aren Deke rit ae OD eee ~~“ OFOEEG 
“Zura 

Riedl eae | Bike aller eee ses | sos | ust | 2FT | e’st | -38B Teazdyooo 43g |--------"Oz |-~~~~“BanqsyojA JEN |~~ TA N'S*A |~---"9208%% 

ee oO) fe) ~ Q td g s) 

a| © nS 3 = 5 a EB & | BBS 

g| 5 ge |ei|=#)2)ée| es | & | Ree 
jar |) fae mee : = 7 el Slaps) 
S ag by ee & | Bee qoafqns 
g Re hihi 5 s g s = 2 S 5. = TOyVUTIOJ;OCT JO oe Aqrpe00'T TONDaT[O9 ‘ON S0[RIBO 
SU/ ER. | ‘Moen | | B & = | § 8 » | oa ayn peice 
ar | oz BB a = ~ 3 s a -1xoiddy 
“2 8 parse = F oe E22 

B| 3 8 S ele | oe 

B 5 “eo + a as 


SATVW ‘IddISSISSIN GHNYOAGAGNN 


PROCEEDINGS OF THE NATIONAL MUSEUM VoL, 87 


408 


OS a a a ar ea aay a La am De CU em 
PAOLO ERECL. eer ae era ag [ces es SLD I a2 Fp SN PIE TIME SP PSY ot PS AES 2 ES a I a fe ee oo Ripe se BUNIXB 
YBa Oates nn |r se pou neme ss FeSia|sE-C—s | Vay = |G LS Gers leks CeMRreesOecelke = \r-cre-clsta scr aleteees alee oe see cea Ove ase BUIIOT TAL 
- 7 8 e NG 185 |c sah 88 67 : < p a BOZSBie | TOSOREIRCLEPIRGE ETNIES Ola G0O i erescaee ere ore qlee san [er saece (eno ron lesen ene Tebls | ee a sosvloAy 

: eae separa a gee el (ah : Qe |p ase Mila AOeL SOR ROE Ocala cas an giaass (oo |e<2 =| eas eee aa ee asses es [ane ERE ems ces S[B}OL, 

(OS). IG) a KD) (1) (s) |@) |) 1) CB) aoa (C) Mei (C)ee s(C)ee CC) es |e alee ee (Rea (kasi (pecans (7) (@9) to Yet tek aa suonroedg 
ViGi be el gocemale gt | ae ST ets Te Wena LD SACS TAY TEMS CIT | (rch er ao | into cist fei isie in| ao See (Sai ater eee [eee oe S0EFS 
88 /ee | 6%) 99 | 99 | rer} os | eo | 968 | 96s | se [se | Fe TA |e | AeS Ra ae oea 10 Reet (RR EES 3 I orate a B81S9Ge 
Cp) its Ses i el us ot a He | Ot ape mf] legal (rama |p eller Pc tani (ape icap Rate! iaccaa (estas cs mame L199%8 
68 cose lc wel fee ee OR | ule eo Ss Slee (pees bee alee boos cs came ee (ee a uOTee | eaamera | gasser alnneeee leer es Sl |Sas aa FOOSE 

epee cg | etmek | ge lana | pone sal ee eens De AIRS oo esas seeeen ees OFOEFS 
(OHO Sere | ma en alia ae MES) CDCR 1 Canc gece ini a oii ieee ela akan cect sea been Gore Laat Ce ra ee ee as 9LOEFS 
° ° 
rs) tl ies q (oie ee ae ee ° Si], S|) ote ° > ry ee re el hy sil] ts, 
eee ee lee ee) GS Pe ce | eclees Se | eo) et el eB ce | sta oe) & 
B Sesame. | leet |e pee joe at eee Over cl owee S © S 8 S = a ae 
BUR ae 8 5 eagle oe er el Pay = | | & i ° is | OBS 
3 | D my aes a = o 2. > 3 o to Ee Z ce a oy E) ow 
Se sete ieee on | eel ee oe | ele si me | | Bl Oe es |e 3 Sue 2a eee 
So | ceksl lS 3 ales 2 5 8 8g Fs @ 2. o. 5 m, 2. > a |e/X8 |] o/X3 S ON 30/8389 
a ee es | 98 BS = Se S bp % Ss 08 i) 7, @ S 5 $ os ss| Bx 
5p |e] 8| BB | Bs B Sree (ee eal sale |e so a are ee ee eee 
ee Zh c. =o = = i= i= SE - ©, 5 3 
a ea ee a a lpeen| eee ee Pe S See 
° ¢C S = et: 
Se ae | ae ' alee zs § Sele 


penuyuoo—SHIVW ‘IddISSISSIN GHNYOATGNN 


409 


CATALOG OF HUMAN CRANIA—HRDLICKA 


*sulue}4ey 
py), | Seas See esp ‘T |@2 "St |(¢'86) |(8*28) |(4'06) |( FI) | (9°S1)} (e"z21) clit gar meted Chex os gg |-Ayun0D woysaryse AA 
Meeeaede ics os Gi saae Siw ge ieee ee (9°68) [GSI |(2"FI)|(9"21) | Teyfdro00 eyerepoy |---------¢g ae OD 
“sulue94ey [e31d 
-1000 poeounoudid 
Saas ees |) SW ee ae alse pe aes (9°98) |--------|(6 ST) |(9 81) | ‘TeqU0ay eVeIePOW |-------~-QZ |-----~--------op 
“BuTU0}4ey [eyId 
io 5) 5 Se el cameo OOF ‘T jOr'st |(@"¥6) | (7"¥6) |(4'86) |(@"FI) | (e"st)|(@'gT) | -f000 peounouosg |--------- CM a a a op 
“30100]}8y 
[8i1d1090 peounou 
ewe acetone sates | ee | 3 as Sale Tee (726) seats on (Gen) (Oe n) ea) -Osd ere non US GM samc ee cacy ala: - cose --— Sop 
“suIue}1ey [eqid 
Fae ata eee ae OW Lie eerc ines a hep cee TCE BO) tow cay 1°95) (ORT) 1000", Deouno mara ~~~ -==-g9 ---===2-=---=-pp 
*3u100}}85 
[ej1d1900 e,qRrepIs 
Dudytia| SOs Ts | area ae Cor Tithe-ay lie ies coe ea COR Soe (9°ST)|(F'9T) | -uod ‘feyUOIy 4USITS |~~~~~---- Ce tea pone oe op 
; “3ulme}4eg [41d 
9°L Di tee eeeegs SGP‘ [26ST |(O-90F) |(9°¥6) |(0'#8) \(8FI) | (LPT)| (21) | -000 Yequoay yy3ITg |- ~------ Cla ee op 
*sulue}} ey 
1ewd1090 =6ainip 
Wile ne pe Oe gg 2°91 |(O°FOI) |(8"96) \(798) (8's) |(@'st)} Lt) | -eur ‘Teyuosy gysitg |---------o2 |-------------- op 
*sulue}} ey 
CEL eee | eel bc eee a ee el gle hea (SSO) ileaee air (I°eT)|(O°2T) | ‘Teqidrovo umrpeyy |------- ~~ (10 | ea secre a OD Seago 0p 
“surueieg [etd 
ork Cle eo eee alegre cals alae oy (00D Pas 3 (1°ST)|(9"ST) | -1900 pedunouorg |--------- COn Ronin e chegen op 
“Su1ue} 
-4eQ [BI1d1000 ayvie 
{CAS Ik a3 ieee OSh ‘T j08°ST |(4 007) |(7 76) |('88) (est) |(T'st)|(L'z1) | -pour ‘fequosy qyByg |--------- OPS eee te ge 7a Sea 
“mOoIsse1d W100 
’ [8}1d1000 e[qBiepIs 
ee a Oo ‘T [28ST |(O's6) | (8°16) |(9'46) |(G-FT) |(9°9t)|@'9T) | -uoo meee Simmel Os (teeta eg O Demers OD 
Pee el eae a OF TE Oro pm B88) [-------- 16 FT) |G '9T) | TeIdT000 eyerepoyy |-----~---09 SIMQSHIIA JeeN |--W'N'S'O 
> 2 Zo) Q ea 9 & i) g 
as fo | g | poled B | s | BBE 
S B as E. as 3 = 8 B aa 
ree: eee Sg Ss oy x fe ty Fda B= Z qoofqns 
Bag eee | ee S = s s & o cf 5 - a woreuI0jaqy Oe Aqeaoy TON091[09 
Sela: | UL | o. | B & Sole og i & | Ses oqvur i i 
lee 5 5 = Ss B BS -1xoidd y 
oS ° Ce B oO ~ 3 © B os 
ed ess So 3 = br 2 2g 
Ete ee Bs Sy a 2. z. os 
So ° a. 5 S 5 pe 
5 =] AS + a5 


SHIVW ‘IddISSISSIN GHANUOADTA 


‘ON BOTRIBO 


PROEFS 
TS0EFS 


LODETS 
990862 


PSOEFS 
8S0EFS 
9S08FS 


SCOShS 


GSOEFS 
SPOLFS 


& 
| 
(=) 
=< 


PROCEEDINGS OF THE NATIONAL MUSEUM 


410 


| 
| 


(a) w310q 
*JOOATY 


IN - “4d 


moIse 


N-uojyu0eyw 


(8) qys}ou 


dose 


Ive 
"4100.1, 


geo ‘T |08 ‘ST 
OOF ‘T |20 ST 


ie ik ees T ‘6h ‘T |1o “ST 
080 ‘91/80 “S¢T 
(TT) 


(01) 


OF ‘1 1|09 “ST 


‘AqloedBg 


(poyjour s,24211PIH) 
‘0 UT 


x) 


aNpoyy [VIUBID 


VUIIUT IAT 


S§[8407, 


ODsea- alkene xODacase lisse sl ecoce 
Sa Ae ES (0) VS SG 1 a ie peeled 


“ITH, WomnyO 1e8N 


Aq B00] TO}}09T109 


Se ODS Saees S200 0RE 


pee en 907896 


"ON 30[tI8O 


O°SOF | 8°96 | &80I | 8ST 6°9T | 9°8I 
8 68 6°98 | 0°38 | LST TFL | $ ST 
11°96 =\08 16 \78'°16 | 9°41 een Ol 2h 
Bo SES Pr SIE eee S'StL | 6922) F 00E 
(a1) (or) =|(81) ‘| (oT) (CHONE SI ICCD WPS Sac raaese eat ie ace a Sea arg 
“Sul 
-10}48]J [BITdION00 
(8°88) |(@'98) |(6'807)|(O'FI) |(6'91)/(Q’sT) | PpeouNoUoId AeA |--------~ st) 
“Bulueqjey 
($°46) | (4°16) | 63) |@ FT) |(8"F1)|(9°9T) | 1e4fdt090 ed a patone gg 
“pu 
-10}}8]} [B41dy000 
(6°16) |(8 68) }(0°46) |(9 I) | (6°ST)| (F‘9T) ‘[eqUoIy 97B1EpOT, |---~~--~~ ¢9 
*SuI0e73e9 
Teyd1900 pedunou 
(9°#6) | (0°48) |(9'88) \(2"8) J (S°FT)|(Z°9T) | -Ord ‘TeqWOIy yuSITS |-~~----~- 0L 
a ie ce) 
S 5 < B | & | BBS 
ieee le elem. joba | heP 
& eS ~ ty & | BBE qoofqns 
g s & S & |B woIyZUII0JO ip-082 
ss = 8 og Beak 4 yod eyeur 
= - B re ye -Ixolddy 
=] = 5 regs, 
q 3 5 & =a 
i) a l= Po 
R aD B seh 
+ ; ag 
penunjuohO—SHIVW ‘IddISSISSIN GHNYOATA 


411 


v 


HRDLICKA 


CATALOG OF HUMAN CRANIA 


G'Ol> | 2: | 878 | Sz 6S 
6 PE | 942) 49 ¥'S 
66 9'°e [70°68 | 6°9 9°¢ 
SHIT 9 -cenle > Zr | 88 
(81) |(or) |(9)  |(9) (9) 
86 (21 el a aaa oa % 
z6 CeO ee sie 
¢6 Prema sede 2g cbs acs 
aah ye aes 
Cele eeueen TEM ae 6°¢ 
Te ays seen aie ERA ie Nea 
POs (|Magae ela pelle oe 
1 DAA fe) 7 oe | aa Fines sl (seem 
Oe ae | Seis 
c'6 96 |- 
66 Peed fete ete | ae 
L6 L€ 19°08 | Z'2 8°¢ 
SOE eta 1°89 1¢°9 rs 
PANE Sea 179 | 9 pS 
Gor | es | £78 | 6°9 gS 
9°6 PAIS. NEI | a ey og 
GhO Teal Ragec al Oeivcs|cma looses 
66 JP a Saal bie a ard 
Bie eel gl ait oe 
5 4 Es) od hs} 
© a yO aoe 
Se m™ | on eel 
ol 
3 ge res | Be 
a Pee | ve a 3 
Ee ioe | 82) be | ee 
B |ee| &| ge | Be 
S| Bi | Bp | Be 
5 = 3 a a 
: ee al neem eae 


Lapuy jVSONy 


ZS |67'16 \0L°06 


sz | #9 
2% 10'S 
9% 

F Te |S6 ‘19 
(21) | (@1) 


0119 00 00 tH OO 
ANNAN AAA 


yypeerq ‘son, | 


“HIIXeur 


1919 15 15 15 15 1d 1d 


SCANMONRMNS 


qysrey ‘eso | 


nS 


N-WOIse g, 


g[suy [spe 


afaj ‘xapuy 107940 
ybr4 ‘Zapuy 707910 
HoT “GIPBeIg™@—S}1q19 | 
3J91 ‘V4SI9H—SIIGIO 
qq311 “Gyste—SHG1IO, 

9[ZUY IvpooATy 
OSB 
“$d [eseuqns-UoIse 
“4d ABjooA, V-UOIseg 


qyaiz ‘qypPee1g—SITqIO 


(2) 
qemozAz1g 


“ONxet 


or 


"189N 1 


< eRe BULTUTAL 
SASH SaReeSS SedvIOAY 
tee SG oe S[TBIOL, 


‘ON 50[8I8;) 


155192—40--—-7 


te 
«a 
~] 
° 
> 


PROCEEDINGS OF THE NATIONAL MUSEUM 


a Sep Sl ERE Ie AE Se ae eR ee) Ce eee RES EC = F< Sa ea be 8. Sees da eel AR = SO 5 A Boo oe 
pase acai |code ul veal cde allows ae (ARSON ROH Oe ine gpaens aceep eer eae eres poe pu TRS Sete enters Daan oe Lens saree Sane Cmmemmmamerveee a 125140910) 
SAE SSS | | = Sia | amt eireenee i iatan | ie|| cree ad (Sa ak a BONGO Naess eZ E Tt Rey PRaiey WER RES ce PERE POE Se eS BSE Te - SoseleAy 
Eh SS OE i eS Sa Se a ake ees ee a CER Cs ene Sate ee Wis SS Sees eae 5.7 aia es Te eee 
Sa (alee cae (1) () = }(9) = |) (9) UE FER aa we dy ee pater ee suem}eds 
“qRpe 
Ege opel [See ae ian | amines Sead rere nies saremen resis CMO PIG IL GLO | |ba- eben oe noinanren OO NCORR |i cae 7 re OD oag |p. -OPrs or SOR OER 
**Zurme} 

= See te ay eee Ral pte oacal ses deter tele BSI OS an eae OL One eB [e{woIy 4ysIIS | ~~~" Ge |" punoy souuedlA |-~~" Op”) PFOTEeS 
eS |S Ge | Rees 5 Beee| |e Beara | Peeciees | aera a Sek ee ONG ea tna sastGo EL, (8 Ole e|cageasees geakah ed ollue sean 1OL:|' =e SaNQSHOTACIUONT (hoa Op: Soyo ooo a BLORTe 
Eqn eal niet nme fe &F “ST AOOE Neel) 8288— Sb P PE le PeLht [oes ben 2 sere e cacbe los soos OS) | LSI. W0Ingp) IVON, |" Opa = 80gees 
=o eal 2s Saal |S EMR CT Sa ue a mi (2 Pett | pe ee oe meee LE OQia le STAT Sa EST: \COEOL) 4 le jsa2: wenn aaa so cer AUDO Mee ApEDOTL [TEpueIO Ee. OD =7 SE) i pe OPOLES 
CFO) ees. of Bee GUT ean 5 Se Se seals to GAG. tapes Geer GrORe Hlawi. b asndee Ne amee | ete el ie BINGSHIA IVON | W'N'S'O | 6E0EbS 

Slee = Ge fee | San ee eee Qe pee he S 

4 © ie © =. g 8 a, & | BES 

$| 5 a2 g. = 3 5. s = eel 2 l= 
os |] pet j= iy Q Re ~ 7 aS ate fans 
@ | Bo oe & EB s td & | BBS yoolqn 
gw lay | se8M Re = a 3. = = pul leona! JO aBe oe 
Bw) 2. | ‘yoo, me os 5 = = & oy 5 as woIeMI0jaqy eau AqyBo0'T W01}09T109 ON B0[8}89 
eas a5 Ee > a 5 5 as -Txoiddy 
= ft S ® = — oo 

Z} a =o & 8g 5 a SS 

ate a. 8 Be | B 2 o 

5 B ae + ‘ ag 


SHTIVNGA ‘IddISSISSIN GHNYOFTHAONN 


413 


HRDLICKA. 


CATALOG OF HUMAN CRANIA 


*“IBON 1 
ee edema 
r'6 halts) oeeeetal iar ie pal ee cee Sf ea i a a a | ef beter | ie es | Rg eee mine |e tania ieee eas] ERR (> Ingato) Ciaipnn| | Gea SE Sa Sixes py 
egies ees peas oe er me |emce cereal aie en ee ager AISA, ccs EMER) — | o, erars pment. |SaeeN ae CIGR CEs oll cis gua sea gn gs | emg Sula 
refi of eee eae ce fete I nF ea Seema cee fecumel icy ag [Rie Cee |e eee |e (c= i (eet ‘Secbeesnemala) Ie Meleamne lain sl te moe ae SesBIOAY 
(ers, \ Re eal [RCE eae Peer a rca les cl cir fal ig ea ioe ma 9 aaa (eS P| sn | || Sa ee jee eercien ne eee Iie gi [SNS eT enh s[ejo.L 
arate). ia) |@ toe a: JO: Ole) (© 2a Wty |Wiallie alter ® [cE | lees ae suoumjoedg 
Fake | ec RS ES Ee rg Seca | Seas se ee ale Se | [el [om PT Pe rvs a eee |e al Meee) Re ee er ei gan) Seer Sy Se oporee 
Bog, Wiomeec i eet eer ee (ear (ea eat eae hae cea eee #| (io ae =| abies bee] aes | pS, Sie cl aan (Cigie a [einen ae enue | (oy SimneE | ete oey)| Pre ere not PROTEE 
or chal Set acter eee aed PS peas ae7 Galle 7 RE TCM SUR IES SSM S17 72 Fann eames (SS MIS | ne eal (eng SRR «fore U atecceaei SLOEKS 
pats Pige (eae estan ae ee “ree ak eC Plage MEIC HE eee | Le a PR le lee ee ee 
Jer cal 2 ee al aaa ace eee allel fren ge ae geen Pte een pam a made heen! pelea, > St aca ian (ee Saat Ce! “ign | 'aratete ete 1g gFOTEE 
¥0e eo pop l co | es bee |S eol LY deb op Toe PO Ebb lore | 98. eee ag ae Ss veep A ene a GEOL 
° ° 
S) al cago Nip |e | oe dS | OS. Uae Or |) > ri bile ts nikal by m1. 9 
Tits ae ee wee ae ee wee eae ee ae ee. S| s| # 
B ee Se | we be Se Pic) Be lee Bo den Bie hee doc Be ls s B ee Oe ae ey an | 6 
esate eae eee Gee ahr et eed: | eee ge lee | lee ae ee 
Se ieei~>| Se /Sei a | ele} F] ee] eto] a] go Get lee | Pe ee |e ae 
aris eee een | ee ea a) Bee ome om terre |) irs om it” | es Slee (eis | gud ONLPUIED 
> |e S38 8S BS + & & 2 S mR oR mR © rs) 5 r) Ss ep 
Sz RS = eS = ~ x =" =a i=" > =] oy oS Sk ss AS 
B |22/ 3) BR | BA B Se | eer tessa |e ee &B | & |W |" | Sa 
5 a B 5 © as s z o = sae] 2 5 
= = a el cca oi aa A, ce ie ee = o S =| 8 
8 3 3 ° B =p 7a ae ma ; : S s @ 
soe S at = § ip RO 


Lond 
@ 
J 
° 
> 


Pitas Sate bac ae || ees cr nee to ae (6°76) 
it Sea ie “pesaks| a Dame |e mene ata la 7) 
O9CBI- lear [oats es C86) 
Some sis erie ae el ea ae 19 $E E\(S “16) 


“-7"""""1 (8 BT) | (9 OT) 
mt oe (@ 91) | (FST) 
es ~-1(6'FI)| (8°91) 
(6 “$1)| (2ST) 
(9 °FT)| (6ST) 
(2 ST)| (% ST) 
O38 638 


(Z ST) | (2ST) 
(FST) | (8 ST) 


(706) |(0°86) \(9'8T) 


(L°98) |(8°68 
(8°76) |(0'86 
(8°16) \(8°96) |(T FI) 
($'@6) \(9°46) | #1) 


oer ‘TI |02 ST 


eeeraclescecsy |S | eed er fa fe a ace rome C047] eee | AN ce) i abet») area eames 7 


(€ BT) | (¢ “ST) 


(8°S1)| (8 #1) 
(¥°ST)| (0'9T) 


022 ‘I |L8 "FT (06) \(7'06) \(F'8T) | (1'FT)|(9 ST) 


@) 


TxeuL 
1XBUL 
“DIBI 


PROCEEDINGS OF THE NATIONAL MUSEUM 


1oede 


xapuy joyudsD 


(umnur 


pe Byfeqeys) “Ur 


N-u0jJ09W 
‘ky 


(q) 3U31eq 
N-d “LO@ATY 
e[npoyy [S1UBIN 


(8) 4Us1Eq 
Lapuy qwybrayy wpayy | 


rapuy yypoaste-240}aFT 


*UIIXBUL [81948] “UBId | 


(poqjeul s,84QI[P1H) 
4qsiey vuldeig-Morseg 


TOISse 
0 ‘0 UI 


UOISB 
10}10}S0d-019308 


‘su10e}3ey 
18} djooo = um pay, | ~~~ SOGMNS a atrace ODE STOP ss ala a ee RUSES 
du] U9}7 8B 
[8qydjooo peounouolg |--~~-~ ~~~ wos S773 0Diee 5 | pee OD seer a |e ae sae 6LOEEZ 
*30]09448p [eq1d1o 
-00 [8}U0l} TANIPYJ |--- (OTe | eee’ oe | Opes 1-7 FS-*0pies—s [262 SO LOnez 
*2uj093) ep ; 
[eqidjo00 peounoudlg |~~~~--"~ "gp j-- ra O Dag a l aier OD ata a peur war oa eas FLOEKe 
“BU100}48B [831dyo 
-90 [8}U07} WUz18 ea ae. oP ole a gee pr “op oS See ae) Ui ae sd “op a eat Pia A Nel dt COOL. 
*Zulueqjeg 
TETIGTOdO PONT OM ON Ta es et I0 te ee ee ee oO ee ae | gee ee | ee eee I90EFZ 
Jul} 8p 
[eyid1000 oyeIIpOYy |~--~ ~~~ (ilies Sx OD e2 S555 OR aeealo- seen or LSOSFZ 
Saeee Serban es ODDIE a|tear a OBS || a re De Cee ee OD se ple tn ae ogee UGE 
ie eee ye ae) USaieas |e amas |) 8 eee ieee mega!) eee an! leraa erg ieee ome. 1111) 4 10 
RS ea) USES IY goes et] oe ce acca Bra ODS sae ng OD tira ios Sin aed GFOEFS 
“sul00}48y 
*3UIN0}}ey 
[e3idio00_—- wIMIpayy |-~- = OL: |coa eel aac aes OD aia ate O eae aoa te ~""" "PROSE 
*2ulu0}4eG 
[ejIdjo00 psdunou 
-o1d [ejuoIy 4qBIIg |--------"09 |---> ~~ Se a ODT a OD alta ee ELOSKS 
*Zu1m0}48g [81010 
-00 [8JUOIJ] POHIwWPY |---| ee) Ue a |S SOP es= Sn] = Pita Ra EA SLOLIS 
“301097389 
[e}!d1090 poounou 
-o1d [8U01} $3118 ar orate A (1) Tiel ea amt seca aa OD alia ea OD Daa eal iets clas “""“ SHOE 
“sur 
-ae}48g [8}1d1090 
{8}u01) pavduNOUOIg |-~-~~~ PCIOEsisr erase 220 presss Sros 0 Pan alesieee eres --1SOEh. 
*1eq10 19 
-00 [BjUoOdy 4ystIg |------ ~~~ 08 |-~~~~“BanqsHofA ION |--FW'N'S*A | SIOEFS 
qoefqns 
10}jemIIO}oq. ae Aqie00J 1017021109 “ON 30T8IBQ 
-jxoiddy 


414 


SWTVWG ‘Idd ISSISSIN CANYOAAG 


415 


CATALOG OF HUMAN CRANIA—HRDLICKA 


“IBIN 1 
S64 Te Le lee (ee oer es. re eT eee Oy dace Fee Beer Ae eo es | S68 1 2ceR. aah oes ees 
—— Tein PERL | QED inet Lee ert OSL PC aa OP oe eae |i— sa eee oe ees | eee ee ee[e oe caper ese repsfmeentona (reese |pecmcea[ < cacneern| poe nemnene a meen tale LD ORVES 
AT | Sea Se Ss ne ee ee | eae ii ary [eee (eae! | eee | ptr Sec el |e (eter cil eee (meen (Rene [NT (Racine [heen <7 ilies “gil (Doe ac | eee se VHOLIE 
OBS ee ee |e le Se CML OP |p ans CS ees al ena Se ies Saal ipa area oe oe sae oe a | S| ee | en ca a ELOEES 
Ore ee sag seg |e eral Sea Soa Se | ee a [Poe ea ea | ee RE foes oe ees | eo eer [nec ot [ecco |e eae ae nll omnes oem eS | racer ea ZLOEKE 
Tags | ase fines se eee eas Ute glee | Co ea cae a elas dee ec oicmace le week ewei Due Ie ee ee Sr pa (=e Fate oles Oe (ee ee SHOLFS 
B30 UesOa yrds locos |coe eee ELE SS OP UOC OTs kOe SOcer A Tse. | CR NRSaGeR oe 2 mcs eanas| oe colao ene Ta PEC eS) aa ees TS0LFE 
C0 Seep Selcs s. Bio |. 9'ten| Sie | ere SSseile === Bee leeze We@oa eee se sa ea ae ee ee ee | al cee ZOOERS 
°o ° 
is) q a A Z 2° ° fo) ° ° > sas wo ee] is-] i) ty \o) 
a y $ 3 | WS = 2/3 S 2 silcilel ¢ = 3 & 8 B = Be 
Bebe wet eel ee Te | em) eR pe le oe oe. jae gE | Sl eB 1-& Sy =| 8 
A et | Rs = Ra | a Pa ar ad I ete Fa es a “ S Poa ie 7 ee (coe ee Io - Fe 
y qu b> Ry =) 4 fo) Le] s | | \ Es > 2 ca) > 
° ge bey all oS = o oa =} 3 [ee] fee] td td b & log) i me g 
Blesise| Fries| 8 (Bl) F/R | el zlele!] | |] ELE | SF loko ME] Bu] onsorieo 
B 1g. |88) 88 | os F a al ta a Pall) B |e | ge |188 | lsh) 2s 
Bj}@e; §}] 2B 5 8 Sl r= N= = ee ea ss BIND 1" | oo 
Ss | oa B pea sabes | eae | se bee | carers = Lo 
i=] o S E> 5 g = es = ® me td sas) 2 5 
= ea ca 5 ae Fy 5 Sia |e | shonin A] S| fs 
See | aes ee ee * 8{ &|] & 
4 
Se ee aleedby Tater Sh al PSDOT SEO wilde Opler OE. eg (SScGTs|HOe IS oo ee Stee Nee) sc ge ee an ee BUIIXETAL 
9°9 3S || rene tees 0012 ‘T |28 FT 6°06 @°98 | 8°38 @ ST Gebialtser le i tae, « cceee eek, ce picks 2 ERS ROE Sf c= aE ee ay SUIIUI YL 
[OG | toh 9 Ot aa a SMACECCE |GRIZE OU cBre GDB al aI we ne era |e TS M7 ees gary 5 cues Yoo ee eae ee ne acon ken een aere soauleAy 
SO Gls ec. 3 | 9G6sCIAGICOR | =e oo) = eleanor Bigeio | REMOGNORRLLE: Wag -iaitaces: SaaS ee A co Ok ee a ee RE gm oes en S[210.L, 
(81) |(g) pemag cl) (II) |) (It) \(ve)~—s«| (11) GoelGOs the en ace cs ba ee ee es ee ee oe ee eee suemoedg 
“Bulm9}}ep [ezIdio “£yUNOD 00784 
Sip set. ce lena ee oe nee alee ee ae oe oa oo -00 [BJU0I} O4B1OPOPT | --- cp | ‘punopl earqpoos, |~~~~“Oop- ~~~ Co ed £26 “OPE 
“B0100}38B 
Ste | Saat | oe ae [eydjoo0 peounom 
5 | | Pa AUST |(6°66) | 16) |(4'86) \(@ I) (9ST) | (4°91) sim be ei Aeamaiges |}, ipbie Ce anata) el fe SAR) Roe | eae eae ate (1 | 
“Satu 
tial: tals © gat See Sle te (1°66) |-~---"-"|(@'ST)|(G'9T) | [eydiod0 = umypeyy |---------g9 |-- “TITHE GomyD MOEN [~~~~-Op---~"|-="--" ===“ OTS “OE 
“du100}} 09 
Saline ee) ; [8}1d1000 pooundg 
O8E ‘T |6 ‘FI |(6°06) |(6°06) |\(0'007)\(O'FT) \(F'ST)|\(F ET) | -oad peau) a dd ae Shi sae Sa OD sa 3 ae a ODF aica <p 969 ‘LTE 
_ sul 
pate NE lhe Se ; -18p [8911000 048790 
Tih | 777] 7777777 7T] (OTS ST eB FT | (9'86) | (8 '68) |(e"Fe) \(B"eT) |(6"PI)|(8'9T) | -Pou [eywoay IUBIg |-------~ 09 ase e 5 Operss3|s- es Ope 4s sa ee 569 ‘LTE 
9°9 O08 'T |E4"FE |(0'76) | (6°98) |48) |('et) |G) 9T) | OR alga sot Becomes megs Op Sa Pay Pipe oaeas £69 “LIE 
; aU [oe ret tes . “uyu9}48y [eqIdjo F 
8:2 | Tar 008 ‘I |&%"St |(Z 007) \(8°76) |(0'68) |(L°F1) |(9°#T)|(H'9T) | -00 [8}UO0IJ TAMIPETY |~~------* Og) eases esas STIBAA Sos 2 OD Saea| See eee T69 ‘LTE 
“Buyue7z8p [vt 
oa A | eo ee -d1000 posounouosd 
NOES | EOS CN | (0°76) |--"----~|(9°ST)|(Q"9T) | Te} TOI} BS +1 ol eames Seine cai i Ea Sa ee a RR 
Bre ps a wa] | ne ara 2 ret (SS a a (a “3ulU9}1 8p peepee (ah roe 
ales cceeeIQOLOUR) (ye are r (6'61)|(6'FI) | [eydyooo peounouorg |-"--" "=~ Ce eae ieee ra ae ODe ar E80Eh% 


i 
ao 
3 
co) 
> 


EE eee 


[6b |&5°68 |08 48 | 8'€ 


18°69 | 9% 
€°9¢ |SE 69 


GFE |S9 OF 


DOORN 


“UIE 


q13U9] 


PROCEEDINGS OF THE NATIONAL MUSEUM 
‘gory Iepoeaty isddq 


Iapuy JDSDNT 
o[suy [Beg 
UOIseN-WOIseg 


rapuy 


yI4L 4n700077 Laddp 
Q[ZUY IepoeaTy 


(0) unIxeur 


7fa] ‘Zapuy 1032940 
oIWVULOZAZIG, 


stisAydurAs 
98 JysIeoy ‘Mer IaMO'T 


“MIIXBU YI pPeelq 
‘qory ivjoeapy ieddqQ 
“UIIXBUI 
“UIIXBUL YApBeIq ‘BSONT 
ybrs ‘xapuy 1072940 
439] ‘TIPBeIG—S}IqIO 
qqSI ‘QI peelg—siIqio 
HOT “ISIEH—SIGIO 
qqstd “WqsIeH—S}GIO 
4q [eseuqns-noseg 
“Iq Ivjooary-uoIseg 


‘ 


oSaacce a ~~ SUIIXB Jy 
lion eek? “Bula yy 
ektessen SOSBIOAY 
gai = <==" STBIOT,, 
eee ee suemioedg 


“ON 30[8180 


penulyuop—SATIVNAd ‘IddISSISSIN GHNAXOAAT 


416 


417 


"BEL PUL YET WODMIO ¢ 
*009‘I 2940 A[quqoid ‘ose ¢ 


HRDLICKA 


CATALOG OF HUMAN CRANIA 


*IBON 1 
“HOIS “Aqunog Iddissis 
8'L Gittaea wail cas O9F ‘I st | s‘Yor | 2°76 | 9% | § SI 91 | 2°21 | -Serduico yYsI[s AIO@A [~~~ 77 SII “Quiog uBoeg |-~ ~~ (\) paghagl | as EERE. BLISFZ 
ere CeRp. (Goce. cs \01S ‘T eS | 000% | 8°06 | 6°38 | ¥ FT PH | SLT A aay stoi Tere Oe 5 = AYUNOD ssolg | --~~~ ODsa94 is cena ZOLEGT 
. UL 
G05 1 Salt fo eee ecg ‘T L$ | 2001 | 8°06 | 0°68 | 8 eI L&I | 2°91 [[stus [e}U0IJ 4YSIIS | ~~ 09 | ro) apis | etapa.) (De pean | Game area, 6FSZ9Z 
ies WEAel be cae 09S ‘T €L°St | 9°86 288 | 278 | 3 FI LBL | OST | |777TB9UOIy STIG | cg | Ajunop preemie = SRO 0) ae ae PFOOLZ 
“Aqun0O 
>t PR Sj le gn aa er “16ST | 8°66 2°68 | 9°78 | TFT ZL | PLT = [[8}WOIyAYSI[S AQAA | 09-09 | Iddississtyy ‘y,esseql | Ope Sie ae ZILESS 
(eG coms ate ee al a tee €L°St | 0°76 678 | 718 | OFT Boel LGeReeele ae eae eo eee ee LOL OOE Ee 5 TARUNOD) ACI 2 pe ODE aa ie edea gp Shear 
Rite eo Cui coe ee 966 ‘T 46°#I | 1°46 6°98 | 608 | 9°&I OSPIE Seieedlt cos re eee (Pee ee OLE ee ere AyunopD ve'T | OD rae nae e 2 #0 as LESZ9T 
Atl eae sl gee as ggg ‘T OL'StT | 7 7OI | 6°86 | £08 | FFT SEI | T'2E | 180dt[9 opeorg |----- 7 [cal | Sige ice arama ae = seeker | cide (1) Oca! ace anS SZ8L6T 
Crbri6sS0e | ieee “G66 ‘T O0Z'ST | 8°S0l | 676 | 608 | 9°FI SRC Tiol CAG) Tet ee ge ooo ee el Pee GG) | icra TEATS IED FB 1 | SME FIRS nisl | Tease lee 691892 
Tacha (eee | es Oe kee OL ‘T LL°St | £°00F | $68 | £64 | 9 FI GET eer seta = se ee ea Tolh ta OU es SUMO SON NOc fg: OSe oe |e Contes Cao enente 
ceca aaeae tae Ook ©. ipa (i eers TB (DOCH (A) \e-FE, (Mest: WWieeee =. Gee sels eee 09:|F Fate3 AyUNOD MIG | Ch eal eee es ZOTERS 
FP ilpescls || eee oak O1F ‘T €2'ST | £°00l | 668 | 9°6L | 1 FT OspieiGcZe (eae el S1EOM AGA Galeenee ees Gere sar AYUNOD sso1g |---~~~ ODNa ec. Sasa FELIZ 
“Ayunog Iddissis 
Se Weenies aS SPP ‘T LeSt | £00 | 1°68 | 864 | & FT Cw ewe aS Soecailt eae: 09-0G | -SITL ‘QuIOg uBosg | OD "355 ar eae ILIEZ 
(=o) Frat EC | race aaa $62 ‘T €L%L | O°SO! | 8°06 | 8°84 | 8ST POeTOOPATE Go tanrress ao 6 roel eon 0g | AyunoD iddississiqy |-- ODEs Werle aie 09cz9z 
copia (OC el A Ga en OFT lZ2°St | 6 GOI | 668 | 9 8L | 241 Cee lee aetna Sareea [re OO aes AJUNOD SsoIg |~--~~— ODsss ot axeapemneg OZST9Z 
BON PONT Eallees re 098k — |p a Rope PUSTE! OCP |EORRIe ik ete neat ste ecw ete 8% |" 9ABO ee al pers «FOP aan 24 oc = or emey ZPPZVE 
“TOATY 
COR NSG| | Sn ot as eae OF ‘T FSI | TCOl | 7°68 | 84k | 8 FT OS |PGESIE = iS eee et eS ee OF | 01991] ‘PUNOJAL JOTI, | OPsr acai ss sae eae Zz0FIL 
2 sca Fe Sn ee OTS 'T 09ST | 6°46 a ee aS Gree saree ieee roe es Oe aE a oe OUP | anaes mn es sees OD een Gymnas ODser 0 | sen eee nen NEO ne 
Fab. OCR | eer Pe OTF ‘T 00°ST | 0°901 | 46 | O'LL | 2'FI FEL | PLT «= |7 7 18} MOIy egetOpoyy | 0g |" Aqunop iddississtyy | -” Opie sen | tore saace on ca 9FS79% 
“Aqyunog Iddissis 
SE? oe Sen ee eel |e race | Serer | Seer res Se PR ES 6°9L pias (1355 5 | CAR) ea Re Seep me ha pepe Ee | Pe spear 09-08 | “SIT “Julog usoog |" ORs sles a eee SOTERS 
SS a | eas ea |e ap eta ae gn | ae ees | | Does GE | Pat I SESE ONSIE  E seer ees. See FSF bo aie ODF | Fane a Se OSODE Sa |F-m 88 eS eee ol OSL89z 
TL to a | ee a OOF AS LG “ST 4 E01 6°68 GOL & PL PAS ik HA, Se) | Sia Goo alee, Rede a aE | Se a OOF: su ates oe 1) OSS al ae ae 1) a at Sea ee LELBGS 
Ook NWehiGkolp cs 80s 089k OL'9T | 9°96 6°68 | 8°9L | SFT LPP NGESBT: ile feo oan [eyuoI FSIS | Ch all ae a ae CO) Cgiaietel | pc aa ODay oe eee 6FL89Z 
| i Ai ar gl 08s ‘T OL’ST | 6°6Or | 1°88 | 67L | FFT Cre LES = = ho eee ie ee OB |F Sess A4jUNOD SsoJO | 0) he od [ae Sea 69792 
Ld aera Saeed as. seas OL ST § “901 968 6°SL 0 ‘FI SECTSIEO Sle Hier. emera 1 ate nel ere 0¢ | AqunoD Iddississtpy |- Opie es ips oa saad LLISSS 
PL | Fer ~|00S 'T os‘St | £001 | 778 | Tes | 8°&t EOE OSL, IP eee ee ee OL |"-9ABD BAOIH IWpID | I 'N'S°O | SPPCOE 
> PAe. is) y ow o i) 
a 5 fools 2 = 5 < B. & | BES 
8 Dp as B. = 3 =: iS 5B | eB 
bp oot 4 [2 ’ ea S B x c.f. 
& |&2 | aos eo < y = > Sy B | ees S te 
iS S ° 
ay Pad ‘T20J, =. 3 g & = = 8 3 Eos MOT}VMIIOJOG eat Aqypeoo'T HO1}09[[0D ON B0[8I8D 
a ne BB €, > ~ B > 2? -xoiddy 
& 2 oO oO Sy 3 & B aU 
zm at ie, 3 ~ b S ae 
Se aa 55 & § g. B. as 
ek & : > B ae 
5 i=] i) > sy ae 


SAIVW ‘SVSNVMUV GANWAOTTAND 


PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 87 


418 


eS eS ee ee ee a a ea ee ee ee 
Gis tele s| awe 2 WAS) ‘I OL ‘9T 0-901 Ltée | £68 | 9'F1 Pegs PaO 5 2 see eee oe Sa ed ee ca I a ae SA, Seal VUIXeyy 
69 (Se) S| Raat £66 i €L ‘1 6°66 é $8 TE @L- } 9°8T ORE TES EG aa aeenrr Serre een oe een ee CEES 3 ope eae ee ae ilo eee “eUnlUl yy 
ovL Giglale sos ee “"|8hb J 98°91 \¥7'66 |89°98 |1808 | 2°41 SEV enaow | ked = tne Sues oe eee eee > en EE <8 SSG tales oe aon gel pag a te ee eS SaaS SosvlOAY 
F602) 9 E82) ez OO TGS COR0GP Seeger cnn been nt eae 8 ‘FoF ECVE |SOMELDL a|t wate = pete eae een we Mia ee Bg oe OE ae BE Se a RL S[BqOy, 
(82). | (88). |---- "| (28) (0g) | (08) (0s) (88) | (08) (88) | (88) feng tre gs coc Tet cae argh Sa ew gee ger pee eel Spas solar fee *--sueurtoedg 
-£4un09 wos 
Fe se ae 8 |b 2 Al 0€ “ST 9°86 &°S6 | £68 | 9 FT SSP Sc Ole alieer es peoujepy you (3) |----~~ 09-99 | -teyor ‘1901~) Ivan [-~--~~ () ORS EE aos aveet ~~" 6166FZ 
G'L 1 SLA) S| as ect Ea | eid aimee || ge ia | sce Ik ae aa 168 | eg ) Ay Wa Ef) Come) een o So SES meat [oe en OF Sr an MOIGg | 0 ae eae aa oat FSTERS 
“£4un09 
B19 | DALE le eS GLP T LYST 6°96 8°68 | 0°88 | IFT ) Fh A SV oe) GO | ee er oe Be eee ee eee | OF | WOJUN ‘Peng syA0g |~--~~"Opm~-=-]------7----- “OL TSSs 
“uOIs 
-sordu100 [By1d1990 
ox eae || aaa | ea am a | eR amr ee (ea ae | pooy) | Seri) SLT [v19}Bl JUSS AIA |-~~~~~OF-oE ne Sienes MOI fe OP ao 5277 OPT She 
“Aqun0g 
sesuvyIy ‘punoyy 
jhgt jaa s eer) CP ‘I €8 ‘ST 6°@6 1°98 | 9°98 | €'FI jo Gs A hy 2 Gm ea a ER ODF See 09-08 PisuoW AVON | ODEs i 055 So eee S166F% 
Ge SW Alle |) Sieben ened (43 ais < ig ie | eet ae |e “| 9°98 USI | 8FI | €°Z1 Re ps ose OD a nA clean ak (3) fs (a eee ear OD ee Sse s-= ODEs a5 TRESS SERS L99Z96 
CL 6 OL “199 T €¢ "ST 9°16 8°98 | 478 I FI OSVERIMGELT a) tonmeneen: [89 @O4J YSIS |---- 77 09 |-Ajuno0pH Iddississyfy |-----~ | © cain ae aaa a EFSZ9Z 
*MOISSeId UI0D 
23-225 |[> tap EE peach seeing Sete Scere Ses | ieee S| |e aie 848 poor) | OFT | SLT [ejJuoIy FSIS AIBA |-~~~~~ ¢g-9¢.|---Sulpuvy sforpeag |-----~ QDE A BS SSNS IPLERS 
[Ge hie O9F Tr {OF ‘ST & $6 6°98 178 | 8° 8°FI | 9 ZT ““+-[8JUOI} SPeIVPOYL j;--- ~~~ Qi Ras wees Aju SSO1ID | - 3) ¢ eee een SoLBcs 
“£4un09 
EL | SOT inte opti Ee TOT (2) |2P'ST | 9°%6 t ‘98 178 | OFT ted Wal ey | a eae Perea) eer cs-0& | wolUN “platy sjAog |~---~~ OP a= sae AG 9219s 
ee O€€ Tr £0 “ST 1°96 798 1&8 | 9°&T AG | A 7A ie Aa a ie Ree a eae OD Gee S801) |" OD) il ee GISI8S 
“£qun09 
6°9 Cat Sf | ae =a () £0 “ST y-46 7°99 | 2°68 | S"EI DeEka| gece ales ented <- ee eee tagline c= “~"0¢ | DoImy ‘Plea sy4og WN ‘SA [7 6FISSe 
he =O a Qa bo s} 
alee hs | 3 E Blog eee eS 
2 | 5 a8 z = S| s B | BEB 
Jena pret =o Za 0 my 2 5 cS ater : 
©, 2.0 ae ee 2 & & = ee] B 3 Be ces ties 
fod - co . = 
3 ¥ 3 B ‘q109L, % 3 S > 5 & s Bes W017 BUIIOJ;OCy eae AyB007 W01499T[09 “ON 301880 
a, |>oz2 55 & > pee B = a? -xoiddy 
Ce le IS ® ~ = © 8 Pact 
a |e fe 3 = br 6 £8 
pl « Bs BS § | ee = ies 
a =) 0a 5 8 
i=) ° AS] oC f om 
B Bis ic} o ae 


penuyju0p—SadIVNGd ‘SVSNVAUV GHWYOdUTGNN 


419 


CATALOG OF HUMAN CRANIA—HRDLICKA 


“aIn[pomqng » 


“IBON 1 

Nie Sennett pr erert rings errr as Se ee ee ee eee 
$6) ttcsss 2-1" |---| 999 1 9S. I98'F | 98) | O88 | SS 98Te coe | OR (OW | OBL 1 FOr 1 8B | OO | 2:8o | 896s. | Fat £49797 
eae ae ee ee ole ee eles od oe ; Se eee jas ea Fila oo We ee coe ala ce co call. ame iarcne one ene IFIEKS 
EA) |e a ee eee ee ee BOOS (REI. | RD oraee | SHO lecaes | ORF |" anes SORGes tesear casi: sa OL > ere P00" nese s 70 iy aioe eke a OCLRGZ 
Owl.) Ge: | se | ss (29) | 8°69 | 8% | 29 LG BO Ore Stn ei en dae 9Z1S9% 
epaiaets=| eran | OSOe | ONSe sic sae it ees ee ol eae ge cae as Ecce ae [ae a eee SOR Wee |e peeaee “pee ee oo dl > Sona ae BI819Z 
Ls |\68 | oe i to- | ee | re | ee | 2h | 988 \ e210 (OF | ee iste -}orwe |orm | sor jee | oot | or | oes | eer 6PISSZ 
oO |= 4:19) 072 | bar |@wNiGZ) \%9) | G78 | S'se ze ike | rs (es [ou (oe | POL 198 | 9°61 jet |e plea = sae ELISE 
+6 |---| ese |02 |8¢ | 609 sez | 8° | ete | 9's6| 6 | 68 | 2 [90's | O6F | S19 {Oot | 06 | zor | 989 | e988 | FHL TTT ZOLBGZ 
Coy eae |e | ease sacs lSsr 646) il e588 | Gre \SOry | 2es [ORe: HScey 9502, 1 ONON OF | Ge We eeS NR Ce iene er F929 
| i aes 008/02 |e |o009| 2% | F798 | o%6 | 076 | 6:8 | 6 loge ioc’ jose joz9 | 2:Or | F'6 | 801 | 899 | 76 | eet FFOOLZ 
3 [oe |jeulez |9o |eerizz |srs | 998 |om|1s 12% isce | Fe | oss |S. | 2:01 |9%6 |S'Or | 79 | s%e | 9% | ZILESS 
eee he Sel ea ao eLEe ee IE LOSER LCRA CGcSe GOsee ICOLe CLG Nc scams salieie rol OnOS.- 4 Ochna senallp gunna ie cr salir anlliees cen beare CRELOPE 
FO. es TOS | eO) SH Leae ONOGN ORS Gea) InLcOo pe Oe ISLS clgure lie :e- || pee \Orere aOSG:. ||) P00) Oey spsOLen! S189 OG alhveGlilts sss ees 1E979% 
BG i227 (ae ae ll = eee a td We ae ik she eee ack ooeelo ee i lease Paleo oo we aloes eal ei ln GOialas ss ce ea 828/61 
26 |---|o28|69 |09 |erioz |e°o |s's6 |9's6¢| 6's | 68 | 98 co's | o's | 999 |10r | 06 | 101 | 897 | 886 | 6'et | --""" gg/g0z, 
Fat yee eae el J al he a WC) ie a acne fate rae eg Saleaseaa cae sell ed eee ales ce aay | hheaags | Seatiaten | iiieds Me REED io ess eos: |e E8L19Z 
HOl es | vie ea “Ee wees ie ol a a ack “a5 ee 1 Oe cee eS as ee ad a ee oa Fae GE ae gr dale raat o> aia a Mill” pe ice cle a ZOTEFZ 
a ri Les eo. lore serge lense ieeso Werte | S268 | OF | 258 (S88 | Skog ONE | 70 8:8 SiG: Wee gee OIL re es os P8L19 
Te ie Leo. 18 e eee | Se. 98s 1.0 's8 Oo ONTOS | kk 1 Oe | ee Pe ne a "OO SS (001. |"- os ae gies] ess naasasuoe = TLIS¥% 
P| baal Yas Cf an a i yl PS i 4 A Ca A A i a > i 0) 1 Oe? Ct ee 099292 
OMG lags teas lieso | Fees ‘liekso liste Wrens: Wweske -lerespere |Gce: |rece pees = Oreo: HMOKOL | jSrOT eke |NSrOr erer 1098 Owl | 2c cseees OZ8T9Z 
6s |9e | 738189 199 lor | ez | 09 | 688 | OE ete Zi0) |v cee al eee ee aie tes poise SoeGiin aoe SR 7 Ie Ae eRa Soo ee ZiFOE 
Won b's: leis | aa: ale. See o709 |=8"a 99 |eeee lage | S's iseie=- lGZ:e |cpte \cic Tilman. =3[ec0r. [Neae-- Jie tee = 0B WMO SLB >= AGO a) ce aoa ae ZOFIT 
COW SS Sele eee ee a 94 | Oe Oo) eee) |kGakO Ose Ones JOS se) JGRce el gees sleet O07. 58> eee a ae eee Salieelei ks ha eae SLISSZ 
z'6 cra eseize ies | ost coe ieee | ftor|etel2e | 6's Icke | 28 | 009 | 092 |o0r | 88 | 26 | 99 | e808 | Ter |S orecoe 

fia) Seay) Sige Raa oe aia bas [esc aioe esse oa SETS Saleen Pa RN oso ead eee a aaa | aia ees |e cr teers eat gs|eanatea COTEF 
a cepa eas Sh age | Spa ree ds ae cay fae ee cael Se ES lace Sara Rasa aes ao ee eae reel (aeedickae colatnieses| (pelea a ike-ectauaal 15 SRE at|bacres|entscnssSaees OSL8¢% 
ee ic Peri so. es Verte eee Gee eee re ee epee TPE Oe Hee IR Le Ore's | Se Ome (Te eer LS1862 
OOsiesce gop | so |\8:@ | eur lige lpe l|2ee.|oze lee | OF | ece |ee jgtos ors |o-or | ets | cor | 2%o | ee | oer viet 6FLESZ 
| Git Eitri al ia ale a 167 |97% |€°9 | 9's6°| 8:96 sO} \S0% jcz'¢ | 6's |0O'%9 | 969 | sor |26 |O0r | 9:99 | F716 | Get | BELT IZ 
At ie ea ossiz9 [oe |ruriaz [ze |eue joes|or | 1 | oe jsos | ozo jo [or | F6 |e or jog |--" ali) 3 2 | aaa ~""" "22199 
66 \oo lees | a [so leer foe leo | ous) ree PCy | Ee ore | ore ease 1 O'R — EPOL | FG |e or Pees | eee Om | ee CHFZOE 

° ° 
ol]o 

psioe i eel eel ga 23 PS lee ee Pe ete Pe | oe Ble 

Petite oscil see ey al BOR Be Bee) eee fone eer | 8 Ja Pale Sd es Sra as =) 3 =| 8 

iE ola) x on gn es = be = = a a a m = rr 5 5 B a e BC 

risa a 09 b> 3 5 c I | | | | = > z nm teagan | Gee 

S |ge | es] Se] sk a g A= S 3 to wo es} ee} fe B E er omy es © 

B fechas eg wae | © | Bl Ra Re & ig. ego) ee 5 & | B | g | g [oe lolXE | Fe] “oN somo 

= }2,/88] 82] se a aie a/l/alsei] & = 5 B = S8 | isz}28 

B | #e. a (it rt 5 s Ss = ma * s* ©, a wy | | oR 

S| &] af Be | Bp % ae je ea es pa ee ~ | & 8 

3 2a oa a 3 5 ae en B Gs : x s| s 

; on ed F : re = g Ri & 


PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 87 


420 


*“UILUUI “‘qeyu0ly “mvIid 


stsAqdurség 
48 44SIeq ‘Mur IOMOT 


rapuy 
‘QILp s4Dj00qR7 4addp 


“UIIXBU Yj pBelq 
‘qo1y iIvpoeATy iseddp 


“WIX8UL Y4SUeT 


‘qo1ly IvposATy Ieddq 


Lapuy 1DSDAT 


“MIIXBUL YI pBelg ‘eSON, 


~ 


L¢ | 'JOl | o'oolleo + | 2% | 8'e |6'e | g'z9 0°SL PIT | 86 | 8‘0T 

Wee |e, I Br Oe GB ese ace lene: = oe, le-19 =| OR ee | 276 

£'¢ i016 \68'68:| 68 |-O'F |-¢'§ |-¢:e | a'ce €°0L ~ OL {056 || S701 
PBT oBrame s|5> 2 25 8 “POLISZ ‘OITIS9 "S6 | 0°66 | O'S9T ‘T| G‘9Zh‘T] T"c8% [et “Sez | F'FEz 

08) |(4e) (86) |(2@) |(82) |(4z) |(8z) | G2) (12) (42) |(9%) ~—-| (€2) 

ORO PES a BE BRE FREE: as air he Cee ot Coen | noe - ce ele cee 668 | ¢ ‘OL 
=o ree ee Re Rg my en ee ae | i eke 

O's | 716 | $98 | 668 | OF | 9° [he | OTS | OTL | ZOr | 68 | oor |ooe | 178 | ger 

bo | 27h | £94 99% |S | Fe Icr'e | 009 | OF EU | Se | 2:00 

PEC alROUon am lea area MOnPanAbEr TNC TOs Mepis lhac man ccn Weaaren = ale ec S [iae accents oar 
° ° 

Zz ° S) fe) ° fo) ce) > bj es ee) wo 

g S | sSeten jm [re | od z S 1k ra a 

2 SS > Es Es oF ES g BD o o iS) 

~ =~ a a a “a = = 6B 5 i=} 

3 = > ! | I: i =| e _ wD > 

Seeder ed ieee See ee | seer) Oe 

+ BR 8 0 fo oe a R ® o 5 § 

= = a a ay x ~ B A 5 

==] SGe® |B] |= = 2 7 

= pei i o bas rd Lae) 

me [lee [oc | Oe * * 

co oD ot 
co 


penuljuoD SHIVW ‘SVSNVHUV CHAWYOAGGNN 


“WRI 


(9) ‘WIxeur 


oTI}eUIOSA ZIG 


iv sae tae ae ee s[e10.,, 


“ON SOle}BD 


421 


CATALOG OF HUMAN CRANIA—-HRDLICKA 


"X08 0} SB JQNOp oU1Og ¢ 


*UIOM 409} OLOYM P9104Sel JY SIOY WOISBN-UOJUW 1 
“BUlU0}48B [84 


ashame a RB (ec lg ela cmt eon la lal UR) PERS CREE ee 
*Bulm9}4} ey 
7 hv 3 9 lect amas OL0°T je8'9T /(0'86) | (9°06) |(8°98) |(8°FT) |(T'9T)|(9'ZT) | teHdIoo0, Jy. ae CSD heaps saa: ODT Oc waht sae ees TFISS2 
“suIm9}48 
ay ee eS dal ree fee 88) es ORD Be | letsio0e. . mapIpeny "+S Op-Re eros Op ao Op soar onan Rees 
“Bulne}1 ep [eyd 
-1090 a[qvsopisuod 
Caras y wean “| 9h'T jogst |(8'%6) | (8°86) |(6'96) |(9°FI) | (F'ST)}G'ST). | Lequoay AqsYS AoA |---~~-~-~ Cin 3 ee. i) regia oat ODT oe tikes ga tracer LZ1SSZ 
: : *Buj00e}4¥p [eqId 
ras OSF ‘T [ZF ST |(7 16) | (768) |(4°96) |(EHT) |(L°ST)|(F°9T) | -1900-0,u0y tuNIpeyy |--------~ GS Sate Ope rire ODT Geleotsogas wea PEISST 
*sulue}, ep “AqUNOD 
oo ae 2 ae a Sa ae ane (198): [-e-— (9'F1)} (691) | Tez1d1900 ayvsopoW, ee aaa *DISHL, BIAO Gg.) -"" SOB rae fes es Faas a Cd 
-47npe 
Gate Fl Sta lo eer slo, (Gib) siege (SEED (Or she c on a ae ODE a) oe Ween oss ec ODiene 25 | tue COD rer glares aeons pUOPRLEG 
“Aqyunog uepie} 
*[eyd1900 “IO ‘raary Iddis 
kee tse cae) BCE Gb as tocee | coke 5 (4°L01)|"~-7~~-"|(8 91) | (9ST) | -0JUOIZ pooOUNOTOIg ew, “SISSIA, WO PUNO, |~~~~~Op---~~|--------- ~~~ -gHELFe 
“‘y1npe 
ioe | i els|= aces ae wg°ST |(8'76) | (0°16) |(@°@6) |\(9 FT) | ("ST)} (2 91) ee re BU OI pee canes cam GOD Lieas #l Nate gal Oceans | aie naman mae LORE 
“Sulu 
ate se e9°ST |(7 GOL) |(6'96) (7°98) \(T'sT) |(9°FT)|('9T) | -3°B Ges ts irda ie ges Coeeaner ODE ESS Orava. beans ZLIEKS 
“SUIm0}4 ep 
TSS 3 ieee aoe 25 ee ee ere 1g°ST |(0°S6) 1(6°16) |(9°46) |(Z°FT) |(8°ST)|(Z°9T) | Teytdro900 veer an Te Sa BF SE RESO DS SS pO De thie eee ee OLE 
“Sai 
-u9}Jey peyidro00 “Ayunog tddissts 
ato Si Te, 7 eae ae O@P‘T |LE°ST (6°68) |(0'68) |(7 66) |(Z'F1) |(6‘S1)|(0'9T) -OJUOIJ PoounouoIg |-~-~~“OF-CE | -SITL “QUlOg mBoog [~~~ ~~OP™->~-|---~---- ~~~ LOT ERS 
“SUIUE} ey [VJUOIY 
ayeisapow [eyd 
ites | 069 ‘T |20°9T |($°6) |(#"98) |(2°98) |(F FT) |(9°ST)] (G's) | -1900 See ee ee tiem ce elt: ages 
Over. (See lacs ckcskcaa|h. Oace" (RR ak ee meat Re ied | |Fe hee bee eas se eee (T°LT) | -38B [eyidtoo0 4yqaitg |-~----- ~~ Cty apes Same ODES 5 3| 5526 0 Degas | banoacas sake LSTS¥S 
Seen we at eh Le eos OF'ST |(8°76) (9°16) |("86) |(@ 1) | (€°ST)|(9T) Biers tit ot pm GROG) bate ae or ODES ager ~ 0 Dinan tocane emer meh LP EGP 
; *BuTU9}}8 
OT Sl eas ear “~""} 09°F J00'9T ](@ 96) /(8 76) |(6°76) (T's) |(2°ST)}@ 21) | TeHdyoo0 eb Cg Gate ANUNG() BONG "GOD" eo bee ore CPIEGZ 
; “Bulu9}4ep [8 
“St Seagal Srila Gao ‘T [OF "ST |(O°001) |(4°68) |(8°18) |(EbI) |(E°HT)|*ZT) | -IdJoo0-oxuogy 4yBIS |----- GL Jom AN PO BLET 
>| & Po) ee ey 9 Oa | y 
epee Bee fe PB [S| eB | el eee 
3 5 ae B. = 3 3. 5 A | RRB 
Si | pret ES 2 : & ce _ | 88s 
piee| mu | Ble |e [dew (oe |B eee joe 
> = ~) eB 
Bry ae 79001 a 3 3 > & & g Bes WOT VULIOJaCy a atir Ay[B00'T 101}09][09 “ON Z0[R18O 
e lez B56 & > y B = be, -1xolddy 
5) ~~» gS s > a bp 3s 
FA ay a 8 2, E as 
eae ag a 8 ic BE a, 
3 5 “eo + B as 


SH'IVW ‘SVSNVMUV GAWYOAAAG 


PROCEEDINGS OF THE NATIONAL MUSEUM VoL. 87 


422 


ZL 
€'L 


(q) 3q310q 
*[O0ATY 


N° 9d 


worse 


(8) 3431eq 
N-u0.UuUd WwW 


TOIse 


IBOM 
“q108,L 


019 ‘I 
08e ‘T 
S2F ‘I 
028 ‘T 
OIF 'T 


28ST 
06 ‘bT 
0€ “ST 
00 ‘ST 
£@ “ST 


O8E'T s/8E “ST 


Se ‘T 
OOF ‘T 
09% ‘T 


O19 ‘T 
STF ‘T 


06 ‘FI 
06 ‘FI 
22 ‘ST 


L9 ‘ST 
LL ‘YT 


OLE ‘T e/ZT “ST 
OIF ‘T |02 ST 
Sep ‘Tt |e9 ST 


) 
cle) 


1 £9) 


“ky 


(poyqour 8, 8x2 PI 
‘°o Ut 


m1) 


£8 ‘ST 


eInpoyy TeABI_ 


(7°26) 
(8 “96) 
(8°96) 
($88) 
(6 96) 


(9°86) 
(7 *101) 


(0001) 
(4°86) 


(4 001) 
($ 66) 


(0°86) 
(9 86) 
($°46) 


rapuy ypoeig-24519H 


(6 06) 
($ 68) 
(6 98) 
(9°98) 
(8°88) 


(I ‘T6) 
(1°86) 


(6°16) 
(9°86) 


(8 $6) 
(9 06) 


(9 46) 
(906) 
(7 68) 


rapuy wybiayy una 


(7°98) 
(8°48) 
(6 °$8) 


($ 96) 
(7 98) 


(6°98) 
(6°76) 


(8 $8) 
(6 06) 


(1°48) 
(2°88) 


(9°68) 


xapuy 703uD4s9 


(8 FI) 
3 9) 
(6 81) 
(9°81) 
(0 #1) 


C40 


(0 FI) 
(9 °¥1) 


(0ST) 
(8 ‘81) 


(§ 801) | (9 FT) 
(4°78) |(6 #1) 
(7°98) |(F°FT) 


(8°96) |(@ FT) 
(9°88) |(&‘#T) 


4qs10q euLdeIg-WOjseg 


(@°91)| (9 “21) 
( $1)| (9 “8T) 
(9 $1) | (F “Z1) 
(F 91)| (0 9T) 
(91) | (1°21) 


(9 ‘FI)| (0°21) 
(0 °1)| (9 ST) 


(0 FI) | (2 91) 
(8 $1) | (F ‘9T) 


a 
(681) |(9 ‘91 


(2 °9T)} (@ “aT) 
(¥ FT)} (021) 
(8 “$1)|(F “2T) 
(9 #1) | (2°21) 


(1°91) |(6 91) 
(8 FT) | (4°21) 


F | sue 
i) 

B | EEE 
e | EPe 
8 | Bas 
o's 

B | 23 
B | oe 

oe a 


*183}d}0 

-00-0}U0Jj oR8UOpOPL 
"TBI 1000 4Yy SIs 

[83001] wNn}poyW 
“183 

-}dj000-0j 007} 343115 
*[8 Id 9 

-00-0]00Jj OBIOPOPT 
“183d ]9 

-00-0j001} UIMIPeZ[ 
“184 

-1d1000-0300J) 443118 

ead ]8q1d}ov0 3YSI[g 
“187 

-|d1090-0300I) 443I1§ 
“[8}1d10 

00-0001} UINIpsyAy 
*[BIId1990 4YSIIS 

[8jU0lj] WNIpsWw 

ane [8}U0d} TANIPEPL 
“183 

-Idjo00 peounou0lg 
“Teydyo 

-00-0}00J} UINIPIPAL 
“1841990 4qaI15 

[83001] TN psyy 
‘183 

-{d]090-03m0I 44113 
“sul 
003388 [¥71d}900 

-0}U0I} peounonOIg 
*BU1097}8p [831010 

-00 [810] 8] OIVIOPOPL 


woy}BMIIOJOq 


eRe 2 
an 
Fea 


qoofqns 
Jo 028 
0}8UI 

-jxo1ddy 


Piet Too SSO Dereon OD aaa irr ae BULGE 
Aone patsy US ae leas OD ered bree a “=== "999793 
gaia ok OPT “cy BETS ODS Seo |= -* 6S sheng geNS 
oa eas ODF al aia Or tae En a eee SOCOm 
Rev var sas ee OD Tac Sal pe OD aac lie tena er OCU 
~AyanoH iddississryy |~~ ~~~ Lb) oar atn| lrseeanesea toa ZESZIZ 
~~~" AjuNOD yyesujog |----~~ LY) i a ee eee aon TPSZ92 
~~ AJUNODH sfouB1y "Yg |----~ OD pees ie can ate TE8192 
Peg ae eee ODS asl era OD ee aan tae aan ane COLT OG 
Srdeacinen oe eer freee Seer 4 
es eee OD aaa capes UO) OSS ane! | Reciaecernanerin a | 662692, 
[= AVUNOGCOMOMALY | cos n SOpsneaa| saesnss sone 862692 
ee Se Sse sre OPrsoss ee sn ODEres e228 t- >  pOLSGe, 
SEcsess VUNG S016) sees VODanme apa eee o eer CaLele 
pie ee ee ea | cae OD scene oes ee ae ZeTS9% 
uojUy ‘pred syA0g |" IW'N'S'A J osTs¢z% 
Ay eo0T 10}}99][99 ‘ON 30[8480 


penuljuop—SHIVW ‘SVSNVHUV CAWNYOAdAa 


423 


CATALOG OF HUMAN CRANIA—HRDLICKA 


“IBVON ¢ 
¥6 |9'8 | Fee{2°9 |S'9 | 8's9|8e [seo | £6 | s06|TF | 1% | 88 | 4: Joes Joe |oOr |e6 | FOL [('Z7) 16°84) 1(Z°91)|------*-~-~~-zeIssz 
Oe eae |S 28/80. |.9o || Zeon ote. lgerg i sas7=s ChOSh aie Ling | 5255 Sis LOEI | MOKeZS 19 OR Ul Ord | MOL |e t oie tO Seal Line mee ueaees aan Os1ssz 
CE CRT AG TS] 7 ASE CN NR 7 | ESS eee ceca aaa fe ta eal Re SG oa oles ail ears sim ef pee Bll ac ca |) eater | cee I ee aaa a a8 7 | geese SPISIZ 
86 |e | ses) 99 | 89 | 9°09 She |s8'F | 8:“8 | $76 \S0'F | OF [soe jso'e |ocS | or | zor |T6 |e ot | og |9%8 | O°EE |----77-77- -""TISGS 
98 [ee OSE) eke «| Gee esas ROG ieee Race tee ole ge |e ge alae al eee | came [sey |e aan |o gual ws eae Fe eee | cae Taree ooo 8zIege 
LEO See Os | L.98 NP aes Orey |8%e) -|/ Sih |) Os) || Sree NOL ce A e6ce Vote “(tee |) OFZ9° | OFA, SPOT S56) S58) (Gao orga || OBar |=: asenaena LEIS9% 
ie Sa POR Ane WOO Omer exe. OE) eke | Orges96Le: Oke INZs8) 4 See | ONSh S090) s|LOV0L. 1 0r8) || Ps0T. | 2 .0Gme lee sae 02 S| ee FEISES 
SIG MiP Aateey 418i aera Gea | OLEGS|S¥aG. | ASee (neat || oe CIE og sana | Seaee | Sete eT | Sees eC Sea elcome ae tae tea eee a | mas a] Bee oe aaa a eo ae £199 
pe eal a os er Sa ee ea Ua ga 2a a (fs af ee | ks a Ina gps en (gee ok IS ae IRC ie DR Sl Sms 9S [ae ee OFELFE 
i a ALD: al ee alte. Sl fk Sr Nga Pa gor ae oa| eae aS Recs | aes aioe | eee tI eae a ees Sc je pee Sa | (VRS (Mc 9 (et al fees le eee, SFELEC 
PeOe | oat e ers) heer eee seo nl ame | ame a meerel Fee ale ce G| Sos a|seee aoe ee coe alee Th. al aera | ee a ce ae OL ae Ree OLIEK 
Sia earaea 786) bL | 89s | sor ore | 8S | 0°96 | 9°86] 2° IG9°e \ece | 9'e |o'se | oo |e0r |o6e |oor | reg |-------- OP eee LIEK 
Cem itreei te wiles welraes levees |m eel os oa Fite | |Sesc er fe os a [eae lees [5 see rl eae OSOT? SES Sis Paces |c aes Salas = ole eemna| ease estar SOLES 
bine | ne [ae <a a8 S| eee come | ane lee Ser al eos SeSeaa| Ce Seale calla Sala o| es a| ee a See ES ONG as ae ee | el ee | er oe LOTEV 
NE | iar | ae ae a ei pn eee | eens a Scalers aie eal een | ee oa wee arty all gsc pee (0) Wes (ape la gabe «| ct ee rakes estes || porate ~~" FOTERZ 
Liga ie oes 8 (850) ABST MP BNOG Nee el eeSan GOR) | Boke Ae [Rte | eee” gece’ re ae= == |-a-aea =: "ER: Sse 7 [emt | eee oe | Gk ee Clee “LESTER 
BiOia bees |e culllers a dal ee cle | eae rl Sheee eich x RMR | aa |e el ee aca RE (oe socal aseak ack ROT ep eke | aa ga eee ao cre em ie a cee t LPIEh 
y Neal ets alle ae edie eae Ota SZ iGreen IaCeoen| AER | COR OLO eM Oke <eGce) IGP oP cIORZC, ec GLeha eel POT INR Se INL cOnen| OE oeen les sama (AS 1 ieciaenee ZPIEKS 
Ost |e ee | as ea GION SBS) NASER A OLRR SOs Gees. | Bre Gore: Opie. | sess s [se ee aa OSEE-sihSs6" =| SP Ge ee =| aaa: NAG | aaa ~~ “628261 
° ° 
i) ° er ee] 

Bee lte ee etter ice ite (23, (ics 08 ce |e |e lee ie AP eel eae 

Seer S [oe Loe | cate ee oe ele | Ce Re | oe g Sy a? ltpaet eee 5 Scere 

eters ar | ee | aeho | eosi| sa lee | tee tose (ek ete (ee het B te ae Nae lee ol ae 

S ieee ish | SESE] S|] eg) 2) F | F] ol el al wy 2 B a eae = ZS] [| BE 
eletles|eslag/ RIE E|E/ ele] 2) 2) 2 | 8 |e] e | gs [RE ke] Be] onsomwo 

5 (Se (Ss | BE | Be E = (2 Se [ee 2e |e pee Bee |p isS ish lee 

B | #e. 3 HA a B s s = = 7 * 2 a j|N" | | Ss 

5} S| x | Bp | Bp z = lelal se] é@ lees ed = 8 

B Saal nics 3 3 = 2 | aw | + S oF : 3 Ss ® 

: &| = e & ' = = s Sls fey 
ee ee 
Tein | PRN Te |r sl ne COVA! Ye ea ANY EE ose ESOP eC fey 28) UB me eS) et) Come | JR Re ane en 2 gee ecg pete oe ee eg ere ee BUIIXBIAL 
BPO fgeie {res=""” De A SG L252 I ee a ARE | Atha dc) | a Pan a nla aie al Odie eae Cae “777 BUNTUT IAL 
TT Al a et (a ete CuCO Pula | OPAo Tia) Sewee ¢ | couOe dso Calli Sav e| eGR |NOSOEe gloie® (ar eitos atime seen s 9 Te eer Seem te aae Ese sass Cae eas eee eS SOsBIOAY 
$981) 2760077 ~~~ 77777 ed) has) al eae ease ber (aie YA Zeal EGS ACTH REA" i | ae cS ds pa ee aaa aie eo leet ta Sie edna s STB10,, 
(G2)! |S | ss = “| (88) (@8) | (88) (68) |(68) | (z8) (GES) oigt (0) 2) aie | ak cease eae tees eas lee ea acces earn ee lee SS aL susumoedg 
Crk es lOstial aes “1 O08 "TE |ZE°ST | (¥ FOF) (608) |(F°18) | FI) [wT Z1)  |o-777-07- ernie Balt Seen 1) Sle ee a= ODEs zcrans Opies SSS cae SS res LESTLZ 

‘ I 
SL | 9UT | | OOTH‘T JO9"9T =|(8 76) 1(9'68) |(E"Fe) |(2"8T) |(O'ST)|(S*2T) | -00-03u023 umipeyy |---~-~--- Obi Saree ein ae ODNta|pee Los eel ae Se OFSZLT 
“1 OBFTEe/EL'ST (798) | (6°88)1(6's6) |(@ ET) |(h°ST) (2°91) | ODS Safe oa ODN Ra eeeieaes aan rare pees OD ee > Se hie 
*Teq1d1000 “Aqunog 
LID lie ae | |e aaa Oz “Tt |€2"st |(9"68) |(4°2L) |(8"98) |(Z"eL) |(8"eT)|(Z"81) | -09M0I3 peounouorg |-~------- GL | JONI ‘oar poy |----~ OD sack cael ~~ ebSZLZ 
ONS S| PSKe TE eee = = a= “| GOP JOST |(8°16) |(6 68) |(0°S8) |(% EI) |(9FT)|(-ZI) |-reyu0Iy ane Racers (far woe pe!) Una al lee So ODame als rear cake SL8Z9% 
"Teqdt 


Rebpsiny otters eh OOPS ase | Fits eal ee aay (F288) 5 See ares (6°ST)|(@"z1) | -00-0ju013 wmypeyy |--------" C1 hal Pinas 2 oe eee 2 i) Users ears tt) ea |e Cracer ec: ““PLITIS 


PROCEEDINGS. OF THE NATIONAL ‘MUSEUM vou. 87 


424 


201 | 6'& | 9°68 
G8 |-o78 | 1°82 
r6. 1S°E lof és 
€ SFE] Z'8% | 
(48) |(8) | (98) 
GRANT sxe 198 
Eo |=. $78 
101) i hose 9°S8 
(8°01) 

(3S hea 1°98 
TSOT| seas 1°98 
a0. Slee Poe 78s 
8B | a5: 6°SL 
86 

236 aes: 1 6L 
0°6 

636. |--- Ss" 9°L8 
Tapia hae a 008 
Co te (eae jerp 
£6 

TaGraleccecn 8°98 
Te ey 9°88 
Ay | eee 6 6L 
28 

Cl | eres 8&8 
GOT: levees 3 ee 


| 
| 


12] & q 
5° k=) 
Boke ce) oe 
a 
‘ nm" $ 
ae 
5 i= as 
& |os | ae 
J i=9 as 
ex “pop RS 
B | Be. ] 
5 | oa 
Bp} | & 
: rn) 2, 
or ~ 


(92) 


moo 
reo 


DOn 1m Iter 
MNS 1S SESS 


N10 
rsd 


ON 
ne 


| 


“DOIXBUL YI pBeIq 
‘qo1y isejfoeary ssddq 


19 |6°S9 196% | 8°S | L601 | O'0OI| ZF 
TS | 8iyl|es 18% | 0°89 | 949) 9's 
Lo «6|18'8Y |9% | eS \e8'6 |78"06 | 8°8 
OSM = OEE | 9 2pL|= ale St 96 
(9%) |(8@) |(6%) |(8z) |(98) |(98) | (gz) 
L's Gel Le | Te | Hue! | 478.) 6:8 
oe PaliateVsc. (OL oh 28) | QLOOLl Sus 
6°69 |8% |29 | 0°06 | 9°36) 0% 
L's Gal ieee | CHG iee ama Vipul aeasae 
LS | 94% )9% |sz°o | 9°86 | 9°66 | 6's 
TO] Sse} Gee. [9nd |) ese || Suan | 238 
1‘ 817 |8% |S's | OOO! | 2°86 |s8'E 
gg 6477 | Fs \9e°S | 1°86 | 1°86) 8'E 
9'8Y \so'% \sc°s | 6:46 | 9°76) 9'8 
9°S 797 19% |9°9 | L°8O! | 6'¥6 \SL°E 
9°s 87 |9% | FS | 8°S6 | Ls | OF 
LG |@er|4% 199 | 696 | 9°63 | 2% 
org iso | 08 | 616 | 6:88] L's 
9°S Toy |c8'% | 19 | $°46 | 0°96 |92°8 
Lg WNAO ze \Shg |SGe naan 9°¢ 
Lg 9°0$ \sh'% |\S8' | 9°48 | 8°88 19'S 
PEM ete Apa | See MeGiGi ies 
09 |r'97)/9% |9°S | 6°46 | O'00I| 9's 
) 
S| Fiz) Fi e]egig 
eer | ce 2 iB | ese |e 
Bee eee eS | SR eae | 
a 
ee |e lee | € (= |B |e 
< 8 oy ica = a BS 
BS 2g a a & Fy 
BA I S| es] 5 
B r=) = = ~ 
oP Pe) = = 
a . o 
& B g 


6 


sos | SHON 


| 
£? | 0% 
ge |so°% 
66 | ¢'8 
010] 9°88 

(9%) | ($%) 
66 | 8's 
ScsS ues 
OF |9°8 
Ghee tsa S 
OF |s9'e 
8's |Sb's 

G8’ |S8"e 


re} 
RomSaro 
O8 Hi od 


wWrAtSHOrMONN 
09 09 05 O95 oF O83 Hod OF O85 Od 


ar uD 


a 1D LD 


00 69 00 
os es od od 05 


ac 
OO id 1016 
09 69 09 od 05 09 09 


qya11 ‘YIPee1G@—SNqGIO | 


9 ‘4310 —S71Q10 


quasi “Vq31IeH—SNq1O 


0 69 o'bL OIL 0°OL 9 ‘OL 
cer 0°99 o'6 ¥'8 cb 
82 “Sg 08 ‘OL € OL 06 001 
G‘cor‘t| “90% ‘1] #°60E | 9 ‘91% | ¢ ‘00 
(02) (02) (08) (#2) (02) 
0°Lg Ctl L 01 16 TOI 
0°69 0°89 6 OT o 6 Z OL 
tee ta. ataaae ie cor OP OT |e 
O69 | ou9 | Bor | 16 | Or 
98h 0°69 LOI 26 9 OT 
0°69 O'TZ TOT 9°8 c6 
0°01 
0"E¢ e‘Ly £6 ¥8 9°6 
¢‘Ig 0°04 0 ‘OT $8 FAY 
0°6¢ OIL £01 L°8 Lee 
0°8S¢ COL FOL 8°8 86 
0°99 ¢°L19 FOr o 6 £ OL 
Ra oe ee ee 0°01 06 peasy. 
¢ "gg es 24 301 9°8 ¢'6 
BB ed ee lg 
he ie ee (eh. WE 9 ‘OL 06 STs =e, 
cls 0°89 SOL c'6 GOI 
° °o 
P ky wo jee} wo 
Lo i) o ise} ~ 
= iS) a, 2, a, 
S Ehcal Gets Seeeala 
B ae ee 
B ioe lee lcs jee 
Sin Pag Ps 2h Me le pe 
oO S S 
pele 


4°89 1°16 
9°67 0°88 
89 76-8 
(88) (91) 
4°09 8&8 
Y1g 9°98 
ie roa eae 
6°99 9°68 
0-18 748 
1 $9 1 88 
WUC Os es 
So eee 
9°99 7 06 
9 °3o £96 
£49 668 
POW S| RB 
4°09 6 98 
BEL Nate eee 
BBE | EO 
9°99 1°16 
= = 
Se a> 
~ 
olX | olXF 
aR Ss 
—/ — 
e 
3 = 
S = 


GePlelee irae are BULIXB AT 
| i) S| | acca enl BUIlUy 
OFE [SSS SOSBIOAY 
OFGOS | --awe~=aar eas §(810.L 
(93) 4. sueumtvedg 
(Gra Al SRS SEER LPSSLZ 
27 a Se ieee 9FSCLZ 
EG Baliee eo een ae FPSZLZ 
(in 7 eric masts? EFSZLS 
LO & age ge See GL9C9S 
PRA? Le tana mae ager FLSZ9S 
Gaetan et oe 899696 
68h | et Seiad G99Z92 
GER isipce: soe 1S°Z9Z 
LS | ts | eeiapeinpeesetane 0S2Z9z 
CTE Ol | ern reac ZESTIS 
Gites | tea oe T#9Z96 
ORE rece = ae TE819S 
A eee 96L192 
(Gad Spl Ns trea ke T6L196 
Meise. eee 982892 
BESTA = eas 662692 
Oral eae 862692 
RG alt ec sake #91892 
ie oll fal ll Satan ee ee ae SGLE9% 
o 
= 
5 
5 
oo 
Beg ON 30[B}8O 
Be 
Sx 
So 
B 
oe 
= 


penurjuo)—SHIVW ‘SVSNVHUV CHNHXOdWaAa 


425 


v 


HRDLICKA 


CATALOG OF HUMAN CRANIA 


onan 
Ronnn 


Soaks 


992 ‘I 
oge ‘I 
022 ‘I 
002 ‘I 
00F ‘T 


OFZ ‘T 
O9T ‘T 
092 ‘T 
968 ‘T 


eo 
co 
a 
teal 


. 


oo 
ne 


*[OdALV 
‘Aqovdeg 


Isom 
‘q199L 


N-udojuIW 


=a 
f. 
bic] 

=a 
oo 
= 
& 


i) 
i) 
~ 
o 
5 


(9) yys10q 


WOIsBN - “Id 
(poy}euw s,Byx2I PIA) 
‘0. UL 


‘Oo 


£h FL 


G9Z ‘T 0S “FT 
O8E ‘Tz |ET ST 
GFE ‘T [EL ‘FT 
Oe ‘T [LZ FL 
O&F ‘12/20 ST 
092 ‘T 2/09 FT 


€L FL 
00 ST 
£8 FT 
£8 PT 
OI ST 


Lo ‘FT 
09 “FI 
€F FI 
€1 CT 


OFZ ‘I |€% FT 
ogg ‘T |gs ‘ST 


OL FI 


aNpoy [eueig 


: Bs is 
& 8 
= 


DORRAIRWO © 
BW AS NS ES 
SESSESE 


Zapul ypoaig-7ybrapy 


AARD~PMoDONY OMA 
ee 
SSSSSSSSE SSRSS 


oe) 
eo 


rapul ybipy woayy 


‘ArjoumurAse 
078 | 9'8I 9 ‘SI | Z'9T [(eus [ezd109009 
£se |e et 61 | 9°91 | + OJUO0I ayuIEpoypy 
£88 | 38 COT. (RG-Gie 2S es 
OF ERs INOROTI gS | Geet POugtm, ean S SSS Ese Se 
g's8 | 6'ST GcEr PROD |e a st ee ee ee 
Bq 
388 (4) Cel eon wits ee 
*AIjour 
0:58 | LSE eG Od -mrAsB [B}IdID0Q 
o 38 T&1 Lael hooters 2. [8]UOd} IYSIIS 
1°@8 | 9'8I Sew Sor aS =-scraassees 
618 | Tet OLE (O00 le seckae -+0qUOL IqSI[g 
LTR. ee Task larook- bo ao ee 5 
9°18 | OFT TEEIC REGED [Raza a eee ; 
YI8 | 6'8T Geet EOD. 2 eae ee ees ee ee 
818 | €'eI SWING Sica cee oe es 
9°08 | 8°8T OFED |RRGR- [E°52""sS Saingigeeee 
SGA Peset ELAS ~ |raaguewesmioent aan Syar 
864 | OFT PETCIMGSOL: tiaes pecomaues cea aed: = 
6s, || 6 80 SECIC tet — eS cee ee 
9°6L | 8°8I 9°8E | PZT |-- 77777 [BMOIy WYSITS 
°6L | ¥'ST WEEIRGSUD ‘ilitotee ae a 
Seo VW Wer L°eT | GLE | 77 PRIMO BRITS 
“pequdro 
18h | 9°81 Z°ST | 6 YT | -90-0JU0I; TANIpePT 
SLL | PSL Oh IMTehe "mais cececte «aoe 
Oth | OWL | 8°C1 |) o'r Teqdyo00 yYsIIS 
SLL | 3ST OsSE ORs —lesser gia sate: 
FLL WEEE $20 0:91 |F2 Raa 
'9L | IFT SE | T'8t | 7718p MOI FYI 
0°94 | OFT OSGDE Te > sIRSSi cae oo eee 
8°9L | LT er | Sor saree [8}U0JJ 4qSI1S 
6°7L | 98 eGo Pa: 5 5 soaps 
Q o 9 o 
a1 8 | 8 eee 
an es Sao Bee 
5 > 
= 3 3 5- = MONBUIOJOC 
La | “~ 
F | 8 | & | Sas 
® 8 ou 
=a 2 2B 
2 . So 
fe | Ree ee. 
mes) Be 


PS sa gg 


qoofqns 
Jo o28 
9y8Ur 

-1xolddy 


IBON 6 
‘HIOM 11390} G1OYAM Po104Ses JYZIOY UOISBN-UOILA 4 


~“Aqunoo Iddississtyy |--~~~~ 1 tet Eon | See pera 9SSZ9E 
“--"Aqunop yyesulog |~---~~ DE al bce 608192 
~Aqunog iddississipy |--~~~~ || ie |) DPR ES Sys. £99796 
TRE ao Be ae) aes OR Te Flt cc. cae pane eee 
*AyunogH Iddissis 
“SIJ ‘Qulog ueo0g |~-~-~~ Oe ee CLICKS 
“AyuN0O 
TOU ‘Play s,4yAOg | -- OO Gee en ae ae OZISSZ 
Basa 6s Ope OD rslLace cist <arunbee 
~Aqunog Iddississtf |~~"~ ~~ 1) Rt | a nD, LPST9T 
*“Aqun0O 
Golan piers 40gr il MeOpsias la EFISSS 
Beet: cok Bit) OP aes, .. OR call. wk ae wae ee 
ee USS ODF wealpec. PR oe Mae Lae eee 
7. TTAQUMO MMISHIA) | OP eal O08T9Z 
p25 Sain? atl OD aie nO. oo. Flee wan co 
“AjUNOD uopueyWO | --- LI) Ce ae eS = HS OTFESS 
~AquNOD Iddississtpl |~--- (| Use as | SES appears 5 699296 
--@ABD PAOD IBPED |----7- ORR W402 nbe as ae SPPZIE 
=A RTIGH) TUCTSSISSHIAN Nr 001 sODen mn ieee oe cng 8SSZ9% 
BSS ars AJUNGH\ MOG, | ---_" “Op. | -- *-— <eeeeS 
---"Agun0D g3esulog |--- ~~~ OD Rich lhesabwekaeeaal STI819S 
weeka Bia ee E Opsrrs .|- 25 ODe sa... 2s ouee ieee 
“AUNOD Iddississtp_ j- ~~~ (a) i gheig pl | plataaaniae ee F99Z97 
== AITO) IOS Oden - (Obie ncs tie. 5 ogame 66L19% 
~Ayunog iddississtpy |~~-~ ~~ Sal Se ets 8FSZ9Z 
AS OMOG) SAUSAGE. = 8 Ope te: gia oon oe SE8T9Z 
Sai 35 Le OREO? t,o. GDn 5 sin... » analed eee 
“AJUNOD UepueywWIO |----~ ORS. foci aoa OIPEDS 
- FARA G OH g9esuod ||-"---- Op. =~ TO819Z 
Se 3 AVUNOPHISHOIG): I" 7. OPE ass}. aco ac ee 
~Aqyuno_ Iddississtfy |--~~~~ OR ee oR weer LSSZ9Z 
aa quIOg UBROOd |-"“J'N'S’D |~- >>> 777 O9TERS 
Aye’, TWOTa[OD ‘ON dJ0[BIBOD 


SMTIVWdd ‘SYSNVMYUV GCANYOATGNN 


Bis eee om "| 008% ‘I |€8 ST 
See O'SET ‘I |&% ‘FI 
PLLZ‘T |PL PI (82°86 

GSP ‘LS| 6 98L 


VOL. 87 


6 612! 6°298 


RWS WH Sisis 


COiss 


aee ae ane 


Sxess SHS 6S SOW SS 


SOM WMH DBD 
OOD HID Heo 
Sn he ie Be ee De 


zy 
os) 
4 
—) 


SE SESE Se SS 'S'S SS 


mo NS 


ao N 
aa 


tre OF 


Oo ostttisticd xine st a sisi wisi wiidid 


re 


B@ogeageg a9cH0OCH §=60 00 


19 
ASO ATARH OO 


on hee Boe hoe oe Sn on oe | 


BRE KkKoK PF 


SR VRWMrtNGHwBm WHNwN SCKwR BF BOTH BS SOON 
NAH OANA OM HAHN HID OH MOrFM AN ON 


eink 


9 00 
are Se oo oe oe | Sn oe oe oe ce 


O00 AMANO MwooOwW 
cS Srsods 


[OoATy | 


| 


PROCEEDINGS OF THE NATIONAL MUSEUM 


IXBUL 


(q) 343104 
.83211DIH) 
‘AqIOBdBO 
aNpoPT [elav1p 
Tapuy [oyUuvs 
[810}8[ “OVI. 
(UINWIxXBUr 
pe eieqeis) “ur 


N= 3d 
4sod-010}U8 “WISI 


By ay 
zapuy jyOrpr unayy 


Lapuy yspvase-7bparT 


qUs10y BUldeIg-DOIseg 


mOIss 
(poujeut s 
1) 
bs 009.0:4:)008 
410119! 


426 


Fe eee go Ane. cal ie SS 0py 
to ae Lae [Nps “3A 
Sk ees [Byao1y WqSIIg |---------08 
rig aed 1 ae ee eee RT OF 
epee a eal oes ce 
“motsseid 
-U100-0FMOIF YOSIS | --~ ~~ 77 Ge 
ie Aaa 0) See Sa eeorer (4 
Sak Site + 030013 143IIg |-~------ 09 
*A1jyouu Ase 
[eqd1900 4ysiTg |yInpe 3x 
Ray Set Ty eee ge ee oe oe 
Saisie BeODade | os asa cg 
Tea 
-Gjo00-+ o4tmory ISIS |-- 77 4 
gy eB OPE s=4| => ae 18 
baa “+ oyuory FUSS |"-"-"- 7" "0g 
fase sas sae ee || sg 
"1e3 
~1d1000-09 0043 SITS | ~- 7 oF 
Seeds + 0juoIy YOSIIS | --~ ~~" 9 
Pa ery eee en eae cg 
rene ars eek need ee ce 
Cugh eed Ss eee Soy | ere ee 9% 
‘AjouurAse 
[eqidrooo0 [emg | - (a4 
pases + OFmOIy FUSS |--~"-----GE 
qoofqns 
WONBUAIOJOC, aan 
-txolddy 
/ 


BSS ete Pee aE oe ee ~~" BUIIX8 Ay 
Ba rene ea rire pee ae Se a oe a a ULLAL 
FS a SF ee a ec ce “-"sedvleay 
Sewanee Saas a ees Soe a es ee SERIO 
PS Sepa ts Sa anasn en toe serena nena nasa nae ---sneumoeds 
“$quno_ Iddissis 
“SIP, ‘JUIOg uBoog |-~--~~ ODE aa" 5 206s ee OLTEbS 
See a AR UMO@ NCIC sl Seee OD naceal = aacns seammeCOleEe 
~AyuNOD Iddississrpy }--~--~ OD ere ae ae “""Gh99LZ 
“AquUNOD m0s 
-Ieyor ‘190Ip) IVIN |~---~~ (0) Oe ares | ipa oa cael 0266F6 
~Ayunog Iddississrpr |--~--~ OD NSS rae aoe 919796 
‘Ajyunog wos 
-loygor ‘190I1Q) IVON |---- ~~ () OS. ee eee SZ66FS, 
@epeeek tye OD By ios OP Seer alo soa eee euOne 
~AqunogH Iddississtyy |-~--~~ LO) Os oes ley gag oe eet 989792 
“sIqd us yy 
482, JO W4NOs Oflu T |--~~ ~~ OD Raa aa ee 209902 
*£yun0D os 
-1agepr ‘190IH) IWIN |-~-~~~ ODS Sar = Saas €Z66F6 
So = BIB aa Fae OD Teta sae aOpa aI S10 ee a7 
~AyunoD Iddississipy |~-~-~~ (ol oo Res S| Meee eters re T9SZ9Z 
“-~-AJuNOD 449Salog |~~--~~ USS es ieee ae pe epomay S8LI9G 
“AqUNOD IddiIssisstfr |-~--~> DDE Rests sce sack ELSZ9S 
Teas SUP AVON, |" Sor Ops 5" > )--"- 5" --~- soenees 
“AjyuNOD {ddississtyAl |--~-~~ OD atari ae 089292 
Fite AVON S8OI) |= OP = 21" - > -— 7 OnRas 
“77 A4uNOY yyesulog }~~~~~~ OD a Seal bc. ane OT819Z 
--~-AquNOD wosIeyer |~---~~ ODE Felis cee 1266F3 
~AJUNOD USPUI4YWID |~---—~ (0) Use ae | SSaaaeione Ree 60FE92 
~AjUNOD Iddississipy |-~--~~ () emeeres| | Seere tre Ge Se CHSS9Z 
557: AJUNOH ssolg |--"WN'S'D {777777777777 892896 
AqyyRoory 1014991199 "ON Bojeq8O 


penuju0p—SHaTIVNdd ‘SVSNVYTUV GHANUOFHGNN 


427 


CATALOG OF HUMAN CRANIA—HRDLICKA 


8°8 eo (lee le% lees | tte |eveloe jee | re | ee | ote |0'89 | Zor 
+6 go isot loz |o | 96s | o'se loge |6'e \o'e lore | org {OTL | 9 Or 

66 oy een Pee i 3 9°76 \------ Be ae ge |sro |oz | z0t 

8°8 te l|oerlez |e |oor|goteloe jee joe | oe joes jou | 26 

9°6 #9 «| oso soz | 0's | stor | egol|9'e |9'e loz'e luge |oR |089 |F% 

68 uo) «(| o's | &% |see | 0'00r | o'oor| Be | 88 | 6's | se | 0'6F | 0'89 ¥' 

RP a Ee a a eee fe : 

+8 ro latyies |eo |rue |ruel|se |se {ze | ze | oer |o'99 | 86 

Patten le ee EAS Coss |G ae | lsagkecae|[akesgusea| facie pessice isc | m(eles—de| a +6 

SES ecu oe | mee wt ese pe | ek ae GC RP a = pts ar coe | ape < eck ae | eee pe eae | a ae 8°68 

fe 98 Ses Reo oe ee ae ea eee eee es | Soe 

ee |7 277 oeesit9 |es jowsloz | te | 2t%e | Gren | a Oe scence ree et ae ae 

ee i 3 ose \t9 |29 |acsriezz |ere | eve | eve \so'e | ze |see | Fe | O19 | 9% | 26 

Eis a a oe | VS. ie TORU SIP ee al ee Sa ee ee Ce ieee oes 96 

Og er 7 sop ito |ze |ese|sz [2s | ese | se lcove |ze [oe joe [ois |ss9 | +6 

Ten aaa pueden lige | eres Oe |ts Ie lee les iS lee = oss |$°99 166 
OE hae rae rieloe Vee Mea eee ea asa is = dee jae leeo™ 09 «=| 9°89 | F OT 
i Aig era | SE Bae beac Lig|s3z |e | ote |reel|2e |se joe [oe | oor | OT | 66 

ys eee eie|z9 |2z¢ |979|¢% lest | 906 | o'ee| ze | se lse's | re | 919 | 9'e9 | 96 
a ae ele Nee lie ine Vee itm leaoles lee bac le Joe ee. 0 ‘OT 
De lige lourieo (oo low lees ite lvee loveless. | 07 1o8 Love lis |g lie 
“TF fa ie Sale a ee Perse tte lie fgceg 07277 Re i eS yh aa eee 1 ‘OI 
a thes ale eel 7 peer =siee agate eae “S| las sel ogee fe > es oe ae) (ee Fee 2 aa ce Zz 01 
Ht | aia gos |a9 (so |rey|sz iz |e | coe|ee joe joe joe | ots | 069 | Zor 
(Oke ASS | eepiegs | eer aes || Shomeaas o'sy |cp'% | 1S «| YO) YON 9's | 9° \Sy'e \S9'e 0'E¢ ¢ 69 16 
Midi iea es lie lee les lee. ee See Soe 9 ‘OI 
fg ee eee sa ee lo ee OOO ie ce Se lee Sk oe lee alee. 1 ‘OI 
abate PEIN Ge. 1 Rootes oo. Ae sae Rep eae ee | ee io asaeee 101 
ire aca a ata tae aly aaa 3°99 L'16\9¢% |9¢ Isze | ee | oer | Oz | Zot 
86 oer ts|s'9 jos | rer 686 10% | TF \see lege |e19 |e's9 | 0'Or 
Rn eres ie a ae eel ae eer als Ss Sob ess ce ke ‘OL 
Pea aeae le eo L'9f oop |e |or |se |9e [ote |0'89 | OT 
(pues tei] Wesel] leeabae <5) Imo | hecaae | aas| heeeet toeee eicdaner| Inbar = oot ee Rene Falaiee a Serna SOL 
Gog lna-"== £6L\%9 | | ost ooorlge |ge |ee |oe |ees | os | OT 
£6 |------|(1'78)} ¢°9 (8S) & | 989 | 9% Bee ch Bal eel FE Bal = eae oes © Z‘OL 
° ° 

ie) q S} lo ° So lo ona ae fe) > rH wo td ee] by yl oo 
SA OS RE R/O ee ee ee ce ee ee ee ae Se 
B ® &| 30 oo s 2 2 Re = z =a Be S 5 > = So So cy eS | 
Benes cee Weel ceed cet | eee trent ete Teepe ltl, (Rts pict mes Sao] choi iret oe 
eee leeiete| eae ee Seer) et eb ee TS S |u| ol] ty s 5 2, 2 E Fe (Slee 
ples tes! Seles | 8 | a) | F |B | 2g |e | 1 eé 4 m | @ | g | 2 |olX8lolX¥| gw] “oN #oree0 
lee | 8s) be | Be = Se eres ena les eee ae ae s |e | ¢ | \B8/ lsh) 2s 
Bee) 3) Be Es | ef see ele ee eta ©, a |\N |W | Sa 
5 eg | Be | Pp re Agi etleeg | So alae J a] § 5 
B = 3 3 a 5 S oR Ge iy Ge i s © 
| SLSR 4 ee a eee E x3 S| E| & 


155192—40——8 


~ 
fe a) 
re] 
c 
= 


PROCEEDINGS OF THE NATIONAL MUSEUM 


428 


O'OT | 9°E 636) c2 0°9 I 6¢ 
0°8 |ST'€ 4°81) 69 Tee 1 's7 
06 FE |90'13 | 99 g°¢ 80°09 
L°B9P|SS “0G | GLS6T |S9 "8ST | 
(2g) |(9) |(68) |(08) |(62) | (48) 
+6 
06 
BS iets is eta ie 0°S¢ 
6°8 
06 
BO |. 9°98 \g¢ 9 9°¢ 0°08 
Goa |r 9°78 | 9°9 ¢‘¢ I 6¢ 
(12 Baill Sea cal | Se ss | Sapa al am elias 0°67 
¢ 6 
r6 {SI'S 4°84) 8°9 e's 9 '6F 
oe as 9°88 | L'9 9°¢ $89 
ES ee 0°08 | S°9 oG 4 9F 
Sb: | 91g | ¢°9 €°¢ 1 67 
PEGE: |i §°S8 | ZL 0°9 
16 ¥'€ 6°88 | 09 €°¢ 187 
Es8t lb 9°08 | GL 8°S 8°89 
OvGr lien ss = 9°08 | 19 ’¢ 9°19 
Et 
BES ee te | & 
bs) oy a 3 
B i} & 4 oo ~ 
- m™ = on 5 ™ es 
eidsi . | o> | B> | 3 
co 5 & ~ ti oo a 
Bloal|ss | Fs 4 A) 
BSL |Ss | #8] BS 
p |e) 2] ge | ge 
pees teal Se | Pe 
5 3 3 3 
0 2 = —s & 


6°90T| 0% 
91°96 |\98'S6 | Le 


and 


wd 6 


1 
196 Hadid 


Onww 


ws 
onan 


ANA 


+H 0010 
ana 
SON 
wid 
mr 00 
05 oS oS 


“WIIXBU Y}pBelg ‘ASON 
qys1eq “eSON 

3fa} ‘Tapuy 7031940 

ayb14 ‘zapuy 1072940 

4J2] ‘GI PBeIg—szIqiO 
qqari ‘qypBelg—s}qio 


G6°€ |G8° 0°19 9°6 vOr | 819 6 66 071 
Go'E | TE 0 "SF 0°8 L°8 6°87 C7 0 CI 
ce |G 61 L'8 86 |b9°99 19906 6 ZI 
@ 901/96 ‘801 | 9 “OOP ‘T| $'8h8‘T| TPLF | 09% | T'b9S | GSTS 

(0&) |(1e) | (22) (08) (4a) =| (88) (76) (OF) 
eee ia fae ae ks “So lee ae ie La ee 
Che re 0"9¢ 06 OS Ue ee On oon as a 8 ZI 
iS a go '€ G "Pg G°8 L6 0°69 4°96 Z OT 
] ek aa i ee |e 86 SCS Tee a ale eee Ee b ET 
Se el eae Sae| See tece| Skene See ae ee Cn een eee ea 
Mite Sits 02S 66 o°8 P'6 709 GOL £ ET 
LS Sa [et eee | es ee foe mena BE gy | Ral teem ST eae 8°19 9° £31 
Gee |se€ 0 “FS 66 ¥'8 ¥'6 Ct fae | ee Naa LI 
go’e | Le 0 ‘FS 86 ¥'8 £6 8°79 4°98 G EI 
Os tee he 2s res o GOl ine ches |p Bae! nee OPE 
COG |e 0 SP O°Or | 38 $6 9°99 6 66 9°21 
soe | ve 0 '6F 86 6°8 €Or | 8&9 7°68 ZT 
s9°E | 9'E 08s 26 £°8 a) ekg, & 68 0°SI 

° 
(e) ie} a tJ we & ow 3 | iS) 
o o < 8 & B g 8 8 5 
alt oe 8, e lh aGendl ec = 5] 48 
i) 1 1 7 

let tea ep eee eee ee eS eel See 

3) © 4 3, & o a Oe | al ee aes 
ga | oe R ® ey 5 8 se i-lon | oe 
a og mt 5 a Sk Sg laa 
<a S 2 A > ee -) 
a | y = E E 
So oe | et 3 gee 
% 8 = | Se 


penuju0p—SqIVN ad :‘SVSNVMUV GAWYOAGTANOD 


ete ea: SosBloAV 


Soe ees $1810], 
ee hess susmioedg 


“ON 30[818O 


429 


CATALOG OF HUMAN CRANIA—HRDLICKA 


Goa ieee o6z‘t loser |(9's6) | (1°86) \(S*For)|(O'#1) | (e"sT)| (TST) 
lees | ey ORE Talc ee alee ac 7 COS) aoe DG oD) 
a aed. al eed LL$t | (4°98) |(¥ 08) |(0'°48) |(L"3t) | (2 "FT| (6 97) 
Sos Se | [ete = | aia cata | (nial — > | Uae cas | i | ere a (4°06) |-~~~~~-|(9 “B1)} (E91) 
aa | aoa | iainietaeaionets| ar aaa a LL‘+t -|(6'88) |(9°88) |(7 66) |(9 ET) | (e"eT)| (FST) 
GSOPDS Elim: Foes Hie ee ed 19'+t |(6°86) |(¢°68) \(7'86) | EI) | F1)| (ST) 
pO eal (OCC Oa aerate || tara erat |(f‘701) |(6'S6) |(1'98) |(S FL) ¢ |(8 FL] 9 91) 
FA eam To) a aaa ----| gre‘ jot‘st |(e"46) |(9'49) | (F's) |(8 ET) | (% FI) (E20) 
oes | geeee a epoa mae | oes Nee ee ae alles | (0°66) |-~~-~~-7| Ost) | (€ 91) 
sO lessee |= === soe Ore ‘T (z84t |(r-06) {(2'88) |(8 96) |(2€L) | (@"eT)| (st) 
pci ie lk Seat ble ce ose ‘t |29°#1 | (o'¥e) |(8"¥6) |(2°007)|(O'FL) | (6°F1)} (8 FT) 
Geka lead bees wave asap Ser 20°st |(0'64) |(0'64) |(O‘00r)| (8°21) | (2 "91)| ( “9T) 
Ce lee eee ee €¢°FI 1(9 S61) |(9°96) \(6°48) |( FI) | (2 "@T)| (°ST) 
aie ee aa ene Cal a ee Tee oe fe ea lon tee (SCT: Nal Pacers (9 “F1)| (8 "9T) 
Seekonk a. cee ‘t |oz’st | YO) |(1°96) | (9°98) \(8'FT) | (@F1)| (9 “9T) 
> PO Q es) 2) 9 
Fie Be bigs Los loa ee Senda: 
xs 5 a8 a = 3 =. 5 B | eB 
| oe ES a & cI & Fe = BBs 
= ae TBO RS x BN = > o ame lide =" 
Br | 2 | ‘qioor, sy 2 a > rad Pa mt |) alee 
oF | Ai a5 = ~ " 5 pes tia BS 
ee Bore > = , 3 s 8 og 
PAN ee 26 = = my 2 23 
2 ae ie & & 2. ali Sat 
z. 5 a 8 Ve 5 at 
5 5 2 o ~ as 


“IBON: 


“UJOA 1999} OIOYAL PAJONIJSUODAI JYAY WOISBN-UOJUET ; 


«PBoyePB,, WNIPIT | SE-0E 
“dulue} 

-J8B [Byd1o00 yysIg |~-- 0g 

Ae Rs OD ale eetegraes F 
“BU109}78y [24 

-[djo00-0jU07} YYSIIS |----- oF 
“su1ue44eg 
[eq1d1000 peounou 

-o1d ‘[BjUOIy 4ysITg | -- og 
“3u1U8} 
-48Q [ey1d1000 93819 

-pour [B3U0Iy 4YBITG | ce 
*Buyue}4ey 

[eyid1o00  ayBlepoyy ~~ -- 0g 
*sUlU9} 

“eB [eqsdyooo yysi[g | og 
“Bulue}} ep [841d 19 

-00-0JU0JJ aYBIOPOP | --~ CF 
“sulme44ep [84 

-1d1000.g[GBIOPISUOD [~~~ ~~ 0g 
*3u1u9}4ey [eI1d10 

-00 [BJUOIJ aIBIOPOPY |----- OF 
*Zulue} 
-18Q [B1d1990 93810 

“pour [BjUoIy 4yqsITS | OF-46 

tei a () DS e798 | pelbaallammmer 
“durae}4 ep [eyd1o 

-00 [B10] BI BJBIOPOPT | ---- Gg 
"184 

-1d]000 psounouoId | ~~~” 09-¢ 

yoofqns 

WOT eUIIOJOd piece 
-rxoidd y 


SHTIVNGd ‘SVSNVHUVY GANYOdId 


‘AqUNOD ! 


sBsuByly ‘punojy 


S paw WOy CONC cue seUDs os all saris ean “91667 
att mere Opo-s53| es pes! 221" “Str eee Ig 1S¢% 
Le a nS ctor ODs oan SOD a ss alc ae ee 
Ba en er Ope 73-55 Ops anes os ae Ee 
cette ae opsxssq|a>> = spas )-s2o=>== =a oppges 
Sas ce= Sas sees Ope 694 ae 00s Ss |-<a | > eon oor 
ae eres (6) Vara (ae ematia( §) Dieta || ae in Ty Ltr 
pees eepeaeae ODe sale. ODs a aca ca cen me Oo 
ute. iaese tes ope =s]-> = 0p ~~ eon 
“AqUNOD 
mouy ‘pr sjéog |--~ ~~ CO) ar | | liana TEIsge 
ee ee Op 40 p os Sa eee 
*Aqunog iddissis 
“SHAS PRIDE aso” i. <= OP esa pers G9TERG 
Gee Ae at Op-- 92 =| - > Opts a | 5 == = Rare 
Loy eee op-----|-----op="=~"]----------= "ga rerg 
mer = oS Aqunoy Maid | “WN'S'O | CEST ERG 
Ayyeoo'y UOLET[9D, “ON BOBIBO 


VOL. 87 


PROCEEDINGS OF THE NATIONAL MUSEUM 


(7°28) 
(0°96) 


(8 68) 
(8°68) 
(¥ 96) 
(6°16) 


rapuy qybrazey wDayy 


eStats en os €L ‘FL 
Ocebale oe: 00 ‘ST 
‘atalwee i amar 20ST 
(S46 | See €8 ‘FT 
(oi 2 | nega : eZ FI 
pS eg Deemer “"|___0S6 ‘Te/€9 FT d 
9 ‘IT Pe are | |i emg ee lane | aa ate eas 
J 9 Wa ees ees 092 ‘T |0L ‘FT 
peace ss | OF ‘TelZT FT 
Soe aes | eae Sy | ee lee 02 “ST 
PLC ee co toe TAS ee OT “ST 
OFT Te aes Bs 28 £0 ST 
Calls nee eae 20ST 
ia, i Sea ee 26°51 
6°IT ry £6 FT 
<5 53 oat el ae 08 “FI 
Bins 08 ‘FT 
ees = ae 06 FI 
OKA OS Ree os 06 ‘FI 
(irl i | Snes 20 °ST 
Pelt eres oa 06 ‘FI ¢ | (8 06) 
Ke PAS) Q a0) 
A me |g | & 
5 as = = 
fe lee IBoM zs cs $ 
By) oe. | ‘qo, ae. a & 
elle BB 5 > 
= 2 or @ > 
C Be a 
° a 8 
B iS) 


(0°98) 


(981) 
(0 $1) 
(8°81) 


(g °81) 
(8°81) 


(91) 
(€ $1) 


(8 ‘81) 
(Z 81) 
(2 °$1) 


(0 01)| (0 1) 


Tapuy joruns9 


4q3}oy vuIselg-uOIseg 


(9 ‘PI)) (091) 
(2 °T)| (8 91) 
(0 °ST)| (‘9T) 
(FST) | (€ “ST) 
(GBT) | (9 “9T) 
(OT) | (1 “9T) 
(3 BI) | (9 ‘9T) 


(9 BI) | (8 ‘9T) 
(4 °81)| (6 ST) 


(0°ST)|(¢ ‘9T) 
(6 FT)} (8 ST) 
(Z FI) | (9 “9T) 
(€ °b1)| (2 ‘9T) 


(6 €T)} (9 “ZT) 
(2 *FT)| (€ “9T) 


(9 “6T)| (€ ‘9T) 
(I *FT)| (O'9T) 


(0 FT)| (6 9T) 
(1 °9t)| (F 9T) 
(TFT) | (F 91) 
(2 °ST)} (@ ST) 


Z BB 

Se 

B | Be 

g | 55 

© 

B | Es 

B o 

R| & 

ana 
a 


4vois 


4sOd-O10jue ‘UIBIG 


IOTIO 


‘Ted 


-djo00-0j00I} 4ystIg |--------— 99 


“yeqtdyo 


-00-09U0IJ 0} 810PO PT 
*[B41d 1000 peounou 
-O1id [8}U01J DINIPEPy 


“yeqdro 


-00-0}U01J] WINIPeyAL 
~---Je OI] oyeIOPO PT 
*1831d1090 psdunou 
-o1d ‘[equosy 4YSIIS 


“Tei 


-dyo00-0}007} 4431S 
[#7 001j UINIpsyy 
[8y1d19000 4qSITS 


*qeqIdro 


-00-[B] UOJ] 9IVIAPOPT 
~~" [By1djo00 WANIps py 


“[e}1d}o00 


-0}U0I] psounouolg 


"yeq1d1o 


-00-0} 101} 9} 819PO FT 


« PBOTISY,, 


Tensei ojVIOpOpy 


*sUlmue} 


-yep [e}1d19000 [81998 T 


*Zurue}4ey Isod 


uoyBUIIOJOq 


ODeeee: 
[8}aoO1 WINIpeyy 
--~" Te MOI] eJBIOPOPT 


«PBOTIBTA,, 


sae ecu) “reac | arama) Cian maker tween ese (dtl 4 
Sp ee SO alee Ope ra: - = enpedoue 
Epa aetna op Fite = OD Gerad a= ger ee CLOG OG 
~Ayunog rddisstsstyy |-7~ ~~~ OD Sera arose ZESZ9S 
Beene AGUNOG!SS01O lps ssa ODs cea | cane ae RCL OM 
a NE ea 3 HOD ar peed es sae! OD at Sy ee eee OT SIRe 
cS ee 2p ODE ay alae OD RS O08 Le 
PERILS STE ODES Saale OP= =o ==" "5" SQ OR ENG. 
ie eA} EUTIO Gye}. 0S 001 O ci Vieira Op) Gea leanne aes cone Z6L19Z 
aes Ayunog eieig |~-~~-“OP-~---|------------ -FEz6¢s 
St eee Lt) eeieeea | See 0) O25 anes | eat immerse =| 044! 
ey eae OD essere | [trenes O Dieter | persia se era uate 
~Ayunog Iddyssissipy |~~ ~~~ ODESSs lise eg F9796 
oa ee a OD ees a eee ROD Pal io. ose aU ONG 
~--AJUNOD YnIpoo py |--- ~~ O Diaesaeh |S ey 962696 
carat (0) 5 5 Sagal | een) 2 aged |S Sheen vaebiere 1) 019 
ie Sain ae) Tega | eereg OD Sar = > a USS LSaS 
Sere ANUNOG)|SSO1G)\ pea 20 Dee cen| name sua ee ane ool cc 
i ODS Sens OD = seen ogee ea CORES 
aiid te eee OD sal ge SOD Ba oie iran OCOORG 
*Aqunog wos 
-Jeger ‘1001p) WONT |" “WWN’S*O | 8I664S 
Agpeoo'y WO1}DaT[0D “ON 30[898D, 


penuyjuoO—SHIVN dd *SVSNVHUV CAWAXOKAG 


431 


CATALOG OF HWMAN CRANIA—HRDLICKA 


G0'8 |Z EI 
$9 |6 OL 
cL |8 I 
SZ £66 /0 “ESE 
(1%) | (08) 
69 |€ IT 
€L |8 IL 
69 |0°IT 
9°9 |6°OT 
yL |G CI 
69 |------ 
QL |& CI 
£9 |6'IL 
69 |------ 
¥L |0°CI 
PL = |9 IT 
69 {LIL 
6°9. jL IL 
OL = |8 IT 
| 7 et 


Pee re Yi 
Ps oe! BoA $60 ‘T 
Ear gedes iF acank 
Fk eecosa 2/068. Sh 
eas ae | (88) 


——— 


ee CELI! 
Papas t eal OVO 


$60 ‘I 
poo sees OS ToL 


ce 1 0GcaE 


Se ae ae HOLST 
Fase. AIGTG aE 


Re SR 092 ‘I 
See ie gl OB Ts ap 


ike ana OSS 
eet oa @ HOSEL 
Sweets + $a OO LSE 
Sie A098 T 
eas lOP EE 


26°91 |8 ‘VOT 
LOFT 10°64 

I8 ‘FI |08'S6 

9g 999 |-"----~ : 
(9h) | (97) 

er bt | (6°86) 
LEHI | ($66) 
L0°$I | (9°86) 
OFFI | (7°76) 
03 FI |(7"46) 
02 ‘ST |(9°68) 
26ST |(1°88) 
OS ‘FI | (0°98) 
29°61 |(8°76)__ 
09°F |(8°76) 
erst |(r‘¥6) 
12°%L | (8°66) 
OreT | (778) 
20°ST |(0°86) 


9°96 0°60 |8 "FI 
O°6L |1'68 \L "at 
88°68__|64'06 |L eT 
re 2 alee =eS57 19219 
(or) |(r9) | (#) 


(96) | (7 101)| (6 ‘e1) 
(¥ 86) \(8°S8) |(F 81) 


(0°16) |(6°98) |("s1) 
(0°68) |(7 96) |(¢"et) 


($06) |(6°98) |(9‘8T) 
(8°98) |(6°86) |(8’€T) 
(6°18) |(8'98) |(€"eT) 
(8°78) *| (6°96) |(6 ZI) 


(9°88) |(0°86) | (81) 
“--"=""1(9"°76) | USI 


(8°88) |(7 66) | ("8T) 
(6°86) \(9°46) | (FFT) 
(6°96) |(1°86) \(8°8T) 
(6°78) |($°ToT)|(¢ ‘e1) 
(4°16) 10°88) \(e #1) 


"IBON ¢ 
e9t jo-ut 7... BOC E 
FSI (9 FI BUNDY 
9° {E‘OT ~--sosvl0A VY 
OUGReUSeke lane; Re Cee te ae se es ele ee eee cee S[B1O.L, 
(tg) | (1g) mae re -----=-=sueuitedg 
*[8y1d 1000 pedunou 
(8°F1)|(9 FI) | -ord yeyuogy uANIPay |-"-- 77" "OB | Opes) ope ice es Oe 
CCGGD GUO) ieee oe OB eS OE eae Be OD OB Ss 
*18q1dJoo0 4YsIIs 
(F'e1)|(9°ST) | [e}UONy = ayelepo [~~~ 7 PWG [hans ee OD Sat ee 
(91) |(G°ST) |“ Teadyooo wanrpayy j-------- "9g [o-oo Ope 
“[8q1do 
(6°€1)|(O'9T) | -20-03T0I3 449g |-~------ “OF | ~AJUNOD Uepue}NO |---~~ ) igpeaiaes (ci ~7“T="""= “BO FEOS 
*[8j1d1000 unIp 
(b°ST)|(h°9T) | -OUL eqWOI BYSITg |-“--"-- “Gh | “AQUNOD JOA |7--- “Op === =|“ pea 7 SPSTLE 
*[831d 1090 *£YUNOD 9340ARI 
(L°ST)| (p21) | -07WOIy DePOnneas | Sat Oba L Seoul aeRO a OD Tails ae PSCLE 
[std] 
(0°ST)|(9"gT) | -00-09m0I} ~UIMIPaW |~~~~~~~--Qg Jo~- 1 a bela dark at “77 =" “BLOZ9G 
“Teadio00 yy STIs 
(91) |(4"ST) | 183001) NT paw “77829292 
(9 PT) | (8 ST) 2 ER ees Oe a h(a) al OPE pilak OD Raise ae ~"""LLS893 
“peqdy 
(O58i)| (Qegt) | sO ntO ny AaB Poe“ 78Br eras “= Ope ss ieoa ODe ae “777 "=" “BLES 
*peqidi000 minip 
(8°ST)|(2°ST) | -oum eee a eas OP hence te OD cinieer SOB et ais mreemnn"="-998Z 0% 
“Tey 
(6°€T)|(L°ST) | -00-0;N03} cAMIpaTy |-"-"--" "OR | Open Sprs mr oe aeeaeene 
"187101090 
(0°9T)| (8°91) | -0yW0I} poomMoMOIg |-~---~--"0G |---7 77 OPT mmm Opsait ee ane ~"e9979% 
[#3td1000 cain 
(9°6T)1(9'9T) | -Tpour [eyMOIy AGAITS |-------- og |-AgunoD iddississyW, | WN’ 1 6S9Z97 


PROCEEDINGS OF THE NATIONAL MUSEUM VOL, 87 


432 


EBHBWHAGAHDSHABSSIGSASaGHS 


z a> 
WA HON MOH HOMO MAO OMAHA ANMOMOMOMONM OO 
1 


ABDABASGASSASGSS 


al 


18}U0J} “UIeT 


“WIUTu 


SESS Oe) 


6°88 | 


SHOSSS 


DH oF © 19 1D oD 


ec 
5 dads 


tHOOOM 
US 5 ad a 


1 
mMOaoonr 
~MSOSSS 


B15 15 15 15 15 


Nor coos 


1 00 
aS 


CNWMMDONACOR HO 
Sssoasasssaccaa 
hom 5 oe oe oe! 


ON 
Oss 


won 
13 Sad 


19110 
091d > 10 
Sonos 


onr~aMe 
AD 265 aS ad ad 


ydurés 
48 IGsIeqy ‘Mer IeMOT 


sIs& 


zapuy 
‘yosp spj020aq7~ 49ddQ 


qipveiq 
‘qo1y iIvjosaty isddQ 


“MITX’uUl 


| 


qq309[ 
‘qory iepoeary reddy 


“MIIX8UL 


Pits ig. \otce) | vero 
O6Y |¥% | 6% | 746 
0°09 | 9% | 9 | 486 
(NUD NWA e a ee 
06919% | 0S | 2°86 
0'99|8% | 0S | 9°76 
16y|9% |e@¢ | ¢ 96 
OLOTAIEE 3Gay-|SLCP mils ak ae 
967 |o% jsoe | 898 
677 |%% ses | 9°68 
187 \s¢'% | e's | 7°26 
sor |e |eo | 1°86 
9°97 | 8% |s0'o | 8'98 
019|9% | 6% | 8°88 
Tay |\Sh'% | 2S =| 8 Gol 
8°16 
CAG 
869 19% | LP 
BEG eh S| Goh S868 
169\}9% |6% | 7-98 
1'69|9% | 6% | £68 
949 |L% | Lb | 9°06 
079|L% | 0S | 0°96 
oer \Sh'% | 09 | 9°86 
o'er |eo°% | 2's 
969 19% |S6% | 9°48 
Sales bealog 
>) rn n =. 
= 2 So e 
~ o b = 
<3 7 oO be) 
a et al apt cal a 
& 2. Be § 
7 ~ 
3 3 
fe] 
oh 
5 


N-WoIseg 


UOISe 


4796 | 2'e: |ob@. lene | 28 |-92e--[-0'o. 
g-46\9'e |o'e | Fe 1 9°'8 
¢Tor 2° |2°¢ |sore |oL'e | 0 | 9°69 
LT! aes ec A (ae i ae aaa 1 ia 
Begs eee O'S gloiwes mine 
rue |6¢ | 6 |es'e | 8S |06F | OZ 
Ree | 2:8 | sre | 9'e 19-8 | 9 ghetn029 
676/68 | 6's |ozce | 2° | 0°6F | 0°69 
Grae Tale ers ze |ous | 0°02 
6 88_ Wen bolas ss lira ep oer ees ee 
£06|\8'¢ |oze | be | ee | ose | OZ 
9's6|8's |6'e | ze |so'e | oop | 949 
9°76 | 8's soe jose |sbe | o1g | 0°99 
499 |0% |co% |ev'e | Ge |o's¢ | Oz 
2798 |8'e |o2°e |se'e |sz-e 
9's6 | 9° |ss'e | ze |9'e | o%s | O'F9 
ire 9g {7-717 "Alegre 
g'48 \06'€ |o6'e |sz'e lore 
sos | tr |zr (oe | oe | oso | o‘o2 
9-98 | 6's | 6 | se |or'e joss | ote 
6°66 | LE |99'E 198°E rE GP ¢ ‘69 
476 | 2° \oz@ |eoe |og'e |¢o-2h | 0°99 
4°86 | 9°86 S8"€ | 6'€ | 9'e joe | ges | OW | 86 | EB 
6°@8 | OF 1 2 c's FG le es eee 
° ° 
io) (=) (o) fo) fo) > hy 
Siloeo|]o] ¢ o a eS 
~ _ = ry — @ pete 
Se beet tame lee ee bay e S z 
SE fe 3 Spa le a E > 
Beal ee | seer fea |. te > & 
8 @ © a sae B = 
43 isc) © 0g 09 bie} 
= ee & ey le o 
See eee ih 
Sd ee claret Sil eae |! dar 
Eales Ey 
ot 


Ais” | 976 = | 199 
b'8 86 | 889 
i eee era We 
ie Geral ewe es 8°79 
G8 86 0°89 
16 Cat) a a 47 
68 TOL | 2°89 
8°8 86 L'1¢ 
Gg [ene [cece 
8°8 0‘Or | 8°69 
9°8 Z OL | 8'89 
£°6 9°0L | 7°89 
SI 6 ZOOL | 2°99 
819 
06 POL | 7 '89 
8°8 66 8 19 
z6 Z0r |(9'8f) 
£8 6 809 
9°8 0‘Or | 9°79 
£°8 $6 11g 
a ee eee Dene 
lin ie S 
B | 8 = 
: q as 
a = ay 
o Sal ail Nee 
5 9. as 
g 2 o- 
ra} ee S 
: 3 
gS 


penutjuoO—SHIVNGdA -‘SVSNVHUV GCANYOKWAG 


ENGIENS sth yam aioe 8E8196 
OSC Tits crs moccass ~“9I819% 
Pa 908192 
QS eee GO819Z 
TeGlalee eae rere ZBLI9G 
Was | erage = TL9292 
Pelle coaster Genel ZSSZ9% 
SECTa| Cos aro PHSZ9S 
Oe RTA Se pens sao 162692 
LAGS) ta enn wee 962682, 
TEP Tall sacs oot, lee £91862 
DieCTialieas = se oo ~"8G189z 
TSS aes cee 961862 
[oi Meee Beane PZ66FS 
Cae eae Gana 5 ZE66FZ 
23S) eons a, 8I66FZ 
LaCie |\oe clea 9166FS 
Tess pp apn TSTS92 
(FS ieee LEIGSS 
7 395 | ae ara Sees OFISSZ 
(aa | emer E PISS 
a es ee OgTSez 
ape Cee ee ~"6Z1gS 
Ciena eee GZISSe 
= Sys | Se eer ZISSS 
(C450) |e a eee TZ1S9e 
12 ee PLIES 
COST ate oe 6918S 
eS (i eenmame « 8STEhZ 
CCE oc ae eee ISTEP 


“URI 


‘ON S0[8380 


“THUTX Bul 


(9) 


d1yBULOSAZIGE 


433 


CATALOG OF HUMAN CRANIA—HRDLICKA 


“IBON ¢ 
OO] OE | e'9e6)1% |29 |eue|se jos | ror) fr sollIy |@s |sse | se foes jose |oor |e6 oor | re9 \esor | tH \-7--7--7 BULIXB IAL 
CSP te | O92. 96:9 | to er | Te) 9) ose eee | o's foe ieee lore -|o-71% -|.o:20 136. [62% 126 | oF |-o'se linen -------- BuO 
6 |e eos |oo |99 | e6r)o% jos ses6 |teie| se | se |oe | ce joote f|seso |66 | 88 | O01 les'79 |fr6g | zet |--------7- sasBIloAy 
G0 “OL4| 99°22 |-~-> > 199% |op"Llz |--~7~- SAS Wes a Te S 6Ef| 9 FFI| £°6Z1|S6 ‘ET | $669 ‘T| 9 'SIT‘z| 990m |96“z6z | 6°608 |---| RUBgU eee s[eq1OL 
(is) }(8) |(68) |e) (68) |(@h) Jeb) |) |(us) (es) |(ze) [(8e) |e) |(se) (te) (te) = |e) fe) ste) f(s) f(a) |) suewtoedg 
Mecardit sss scsi. Cy | S| Loar sig hove co's | Inge ine lope. |>s2rz27s-a3- $36 |SR... ieee STRQETN CRA MOLD pices owns 6IFE9Z 
Je ees 978) 9°9 “|99 (| FoF loos |a9 | sue |o@s| ze [se lore [ee love [oo |zor |oe for |¢ze | 636 |e |---7-777777 SIFE9Z 
rin eres rsgjc'9 |%o | 69 2% | oo | 846 |O76| ee | oe | 9 Isce |os |os9 |86 |ee |66 |6s9 |698 | Bl \--nTTT PIFEIT 
O68 ft gfe |o9 (39 |eu9los lop | ¢%e | ere loos jooe joe |cee [om i979 |96 |2%6 |e or ltog | aes | er fo--7------- S1FE9R 
eas (eet 488\%9 |9°9 |909|/Go% \6% | Sue |ove|Lze [ze |9'e | ee |e |029 | Fe |ou |F68 | 899 | 196 | 2¢@ cE 8OFE9S 
COME a ates rec | bas pee Oee Gpa 8 Sole [safe eae Tiipaed |r saeremtaaek someone yal <a [te to ae margenli 3 -- 3 ae pee * ~~ 840712 
oS cana £98/02 |0°9 |o8r| ez | 09 | 976 | s06/T% | LF Ieee | 2:8 cpomo lge9 | gor (ze |oor | gee |e | oe [yt SHSZLE 
9°8 |] 798/29 | 29 | 8:99 199% jez | $06 | S9e}oe jez jece [ze |o1% |os9 | 86 |o6 |cor | oer | ose | ocet [oto 619292 
LO] 268 | 890, 118 ieee los | ae lite |e oe oe lene ites. joer lon | 8:6 (oe. | g:onuiertgn |-------- STM 5 sae eee mc 819298 
$78 |issic7 FAR oO Og Ter eee £9 ove ho we L's.” ese | eam. | pep eclsetaots pret - |---| net GeO N70 — ESP see 119298 
SEViME Higerage se |69 |9'9 | sor ges [o's | 946 | 86 |0% |OF | L'e loz's |e “/ou9 Joe |e [9% |r99 |eus | zen [ct ZL9Z96 
SGe-|=<55=5|- 8598-1 9 40'--|-e°9- | 999 | 9: -en sp —.|o ea ee oe LP 2B | 069s] On «|S OL PR RO nage | gempIcigs ag. Mien eo -- ¢9GZ9% 
b8 |) 978} 99 |es lay} te | is | 846 | ooorlsze | se loose |8e |ose |Oe, |For [ss [86 | 239 | 248 | Let | ----7-7--77 -P99e02 
B85 oe So ee Prey | ae | 19 ‘fee liye isos Pore free pce. o-zg---(oc0z. |.9-6--}F8-.-e-6-. | e729 —-| frag fiesgE ecco 299292 
GBs [e=2===|-9-28 | $9 --| 9 LF Fe | B'S ote) 6-8 IHL ce Pr oy ual ras Olt SAO GAs|-| EOL: eR --.| Leo A Ore 021G- IB geal ses 69929 
c6 |---| 6'68}99 [99 | 987 |r@ \s6% | 096 | ¥'s6\ 2 | Be \oo'e loos [oes {oo joo |ss |s6 {erg | rug | eet [7-7 gog79% 
O260-[=52555/f= 25 °515"7 oie cae: oor |e% | 09 | ee |see|ee jee joe joe joes |o99 |oor |o6 |eor | r99 | 606 | eet [oT FE9292 
OI pape DEC) Jv te ee cle aie siete bee ca gle ete te | ap ci Bisiae 0 cael gaa pine cae edees a a Fae 7 pie trades wi23 | 42--— "= eae | agrees £9790 
$26: -|Fa5=57 reeiz9 169 lostlsezler lee |eog ice lcove lccre lote loth love |96 lose leot logo |e ltet icc GESEIZ 


ba bo del bah i aaa ee a ae Portola eens | seam iergpe [pecs | Deer (ecer iassh=—alesuol 4qehS) | oP [orgs a OR ae a an OD eile ose ee Sooree 


% sag bh TBST, 2% 

pG ences |-neee-]---=====---1(o¢9 7) Iepcor | zcoor | cee | sios | svt | act | eet TTTTTTTTTTTTTTT eee erroe | ea ‘eowta teddog |--~--oprs77-|777-7777777""eaepee 

© a i patel Tide i i a 1 ‘68 T 08 CFT CPI | 1 ’8T primer gee ee peer sek [ce ge Pe Ayunop esnorysl0 yy op* = ae oe _T1GS9% 

Bg ete) ee Pye ee ei oe fore | Bont ger: [ernie eee eee ak cr cee Op Pa eee ope 
Seaeees | ERE TS = OSS org T LEST | 0°86 £98 | 7°64 | °F 9 FL | #8 Eoutiriees 
nocnen|onnnee|oneneennnne|eseneecee]necenen[eecoeeeafeneenee] gagg freee] per | Ban [octet og | ea ‘208d teddog |-----op-mn=|rm-nmoo o> coztee 


“duyue}48p [et ae Sonal ||Seeeeeeans 
Grr) ses =| See = OBOE €0 ‘9T 9°GOI | $°S6 | B'6L | B°ST o'bI | €°8T -dy000-0300I} 4YSITG |--~-"- "Sg ee apanaten a, ODI ers “"""8CLLL] 
SN asece ea Son S) 0 ae aes (eats See ee ee Fecal Ni aa le al y “6! Se ees pee oe ee Og Od SOUR A WeddoD) || mas - ODF AS Fee ese = 80ZFEE 
vy? (094 "1) poe Ree *Sulue}3}ep [871010 4 ae eee sain a ocr 
: rt fake eae ~"|eRg ‘T e9'St | £00l | 9°88 | 9°8L | FFL £41 | 281 790 [81998] OFBIOPOVL ria ewer ae, 2 AVUNOH BGoeNO | o> piste seas Sigel! 
£.t.. io ore 0F9 ‘T 2e°9I | o'0Or | 0°88 | 9°8L | O'ST O°ST | T‘6E ia yMpV ee ane trates © op 888616 
SS lor = 25 |, ot ica seaa| eee s | sane egerey Sie | fats) 5a | as ean a LS en Za! Se ee ee PCy ~---"¢9 | -ed ‘ooetd [feddop eee SO Dies lian an OL Oven 
(i) aga (cea | eae gi et OSS Tare 2s eras ee Ss eas be Wes) Git) Aaa acca Tabac Ve) Sl er Ane Sette ee San oa ~"""ymMpy |77~"ysed sojeAoay op L886LB 


a |e |e ae ee “71099 ‘I €6°ST | 8°40 | 6°76 | 92k | E'S Cope erel. le kes Recta emceelen Wom St g¢ |" ~~ Ayun0g be et on OD" ashi eae ee oe FSIGSS 


Caen | sae lee ee 06h ‘Tt 


(33 og (aie ‘=. ee “joze'T 1 jOS°ST | SOF | 866 | TTL | FFT Oughta tees leon bare ee pasieae SSE te eee COR eames ate a peo Dea “LOGhEE 


0d ‘a08[d [[2ddoD |- WN ‘S’D |7~ 7777777" S1tFEs 


' 
' 
' 
' 
' 
' 
' 
' 
‘ 
‘' 
' 
‘ 
' 
' 
1 
' 
' 
‘ 
' 
t 
' 
' 
' 
' 
‘ 
' 
‘ 
' 
' 
' 
' 
' 
' 
' 
' 
' 
1 
1 
' 
' 
' 
' 
' 
' 
' 
' 
' 
J 
‘ 
' 
' 
i>) 
i=) 
S 
' 
'‘ 
' 
1 
' 
' 
' 

' 
rt 
oD 
rl 
o 
fo-y 
“= 

' 

’ 

' 

' 

' 

‘ 

' 

' 

t 

' 

‘ 

' 

' 

’ 

t 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

3 


a es ee ee 


PROCEEDINGS OF THE NATIONAL MUSEUM 
90 
nN 
io] 
S 
Ss 
ss 
x 
< 
= 
23 
S 
é 
é 
: 
68 


>| 2 Pease ae eo: ee Bae 
aes Pe |e | 2 | a tele | 2 | bee 
S| oe Saeed tate SK joe to | Be 
B | es Srseelo 2 |e eel. | Ere OS : 
ts) aoe] TBO 9 SS S a e g males OI} BUTIOJOq. jo 038 A4qy[B00'T TO}}091[0D ON d0TB}eD 
im” — ‘ ~e to} 8 a9 : 
eee | au qI08L a. a. & = g 5 2 | <n 1eUr 
@. | 224 ge a > Sy B 8 Bog -xoiddy 
Sy] 8 g 2 > = o © 2S ; 
Z o aT) & 8 2, a. Po 
&, 5 S & S B oS 
3 = A) ot as 


SHIVW :‘VNVISINOT CHWYOAGANN 


434. 


435 


v 


HRDLICKA 


CATALOG OF HUMAN CRANIA 


*suo}}BoTx0Idds 9sojd Jnq o18 soseyJUeIed ut serqoBdED; *IBON 1 
y BY 33 1) EO A | ete le eerrone’ | aeeaceets CAN eA oe ITN Mit Ue AS fa Nel SCF Ma) LY VE Lal Ml (ALATA Yad ONT (1) ey [eat ean fart lae al [ei atanel ccna i Steals 0°S8 A) 2 Bel (neha mele ae FOZEEE 
OUT eked ee ates | ee Alek a, Alig eee 5 4] (se ed Mel |e ee ade Sa eae Ph eng IE are cal fam be gah poeta: CMAN Sc oP PR 392s Sill oh cal RO ea ee Ao eel eer a 60ZFEE 
Seted | pee alec Sei ores aie eg GET WeShow Gis: Ores) Neceses ORF tees i WEB Nes ale are lupe scl pad ae Dundlle. ae Shae ak 2 leg a a bs oon ee ce ee i OIZhEE 
SEGMI Waitara yas | eet een dud Poa. eee wc), ees ri a ee eol ae ge. Pee alltiuae ctor liebe afte’ eal ce ol ee [02 ee Al coer oy Oompa ino anager 9ZZPEE 
SOL a 4 $°98 | €°L S20 alee on oe aa ae oa eee ae We sew pee So ee cael (eee ae aie oa ee ees | el a ee |e £2 Keka REE Bn eR OZZPEE 
nO ari erent | aaa || oe eee |g Nd ge Pas fe Mee ie 2 ieee aefmrge Upr ge ls ge dt toe ee een ge 1c ae an aa ge I cael] ANS ee nn ea T8ZPEE 
PFT = oy at fa i | Fale tac at ase Ue api ere| [iatgr| [ge acncl fatcl atehet becea Cahl Pehct te [cere ate eT aS I FO) eh SIZFEE 
Pat? itech heared eas. ceed | aie Pega (ie ae OEP arose i Le or opal eee — ley Datars tare = ace! (ieee “Geese feed < oe l aee e 9°99 9°68 EL: ee ae 90ZFEE 
TTL fi fs i P| | a fl FRR a ba a a a a | mas ear, SA che peel (ea. ke Mises eee (ee aR (erent yIZPEs 
CoOLeree Ace weal ewe | Beek Alta aaa aoe a (ip ct | eee Sy Nn] OY ao Fine aay Paes Neo meets | Spee Fal eile EAs Be | Cera tae [ie Se Geet mee Greta, samt t £0ZFEE 
rat atl Oa Bees ila 4 ee Be ee oa ee | ea | CR all ac ee eed ee IG ee AL cae Se RS SOEs ee [eee Lo peer laa eer leoateria al pres Weed te el ae A ne ae eas LIZPEE 
2y-(ime |PEas |PREe | SERS o| pee See ese a ai Be coe fe Fe eo bee ES oS [eee ie eee et ee Sse le eae fas = eae lagu — | Nepean | pea 5 | Se rs a 
66 \----- sesicz |o9 |es9|sz2 ize | see |reciee | tt lezce ace REOP SMO eo ESOL KOLO in nial ten gor 7 eee cannes aS | Ne a ee 
aco || seed | econ || cei a Ca S| Cea cartes (acca cece Ua a cea (hs weet | a fa [| fea brie in| ay | aaa cab ee a tae 
° ° 
‘s} ral is! fe} (pr lel ed a ° SS. 12S eS fe) > ra ee td td ry sl oy 
Bed eerste Neer wey (emt hie: be -eed. eonfioe | at Vache te | ape fe Bee des Bred) alte Ey yeE 
8 o & ge =o 2 2 2 = <= = = =< ee § © S S 3 8 8 5 
i nm 3 on ad = o = = ~ a wR 1) w = = 5B B 5 eae “BE 
Frida Sb | Bp 3 5 @ = I | | | | 5 > ; wa ; aes x 
Sa Bis) Psleee ts) ees ee g rh = = ics) os) jen} fea] =I FA =| 4 As & is 
s |S" /8s | ce | ue | & oR a= Hid es fic fle fet ai Wg B 2B] B 1] g | Z folXBlofX¥]Bw| on doe 
Sea heed BS |e S 5 ~ : ge ee ag ee ee ®, 8 2, S Sk | _s 
gp |ae|"8 | 25 | Be : ei gees te We ee is Jas es ec ea: 
i= 2 wr ou ~ > a BS = —— lo} 
eB} BE} a | Be | Pe E. lig jee ee |e le Bie aS les ihe 
> Si Se ea ee B pa + S| &] 2 
CH (er Sie es OM9'T |Z8'9T | 8O/F | 646 | 9's8 | EST PAGE 3 SEGRE |e >: Fe ae Pon ees 2) te At SD ka a oe, CREE a ern BUlIXB AL 
(ier || 0p te | ree Sas 00g 'T | 0'ST 1°66 67¢8 | 6°69 | 8°€I OFSTSNOSLE =tieetare apt egitt ote ota. < c Siew ed oh Dior a or ocho airy oo Be Pe aE ee eee CUIpOL AL 
LUE NOGKGL is eee a "pig x 8ST |S9 TOF |99°68 \08°LL | 9 °F Cie [sSPARLO 2 neato BL Sie wi ok > Sg ese. Yo fe Et a ae be RE oe tbe SosB10A 
Pare ae 00) | aoemeeteegetel | SoG. | RO Such ecm nine |ern oes |— mace cs GASIGe | PLelSv NOt Gn Mla et tp ee ont ee, ore GE ka ats sis SE ow Es a Ie oe ee ae S[8}O7, 
(ne) ie ames ania (19) 4.0 ia (49 eal 02) mal) ag 78 » a (2 et) ia ae ae ac Sk ee Pe ee Se et * ii rae ace sueumoeds 
SCS (ae | See ete ee i, 00°ST | 6°46 $°88 | 9°68 | 8 ET @ FI | OL Fad pkee saeeacea |e |. *-_ AOU) | wees on pe MOU Ai |So- SOD rs a ee Coes 
*3U1098}}p [8 
J SOR [2 3) 1 Neer eerie OF ‘T £8 ‘ST l G6 9°88 | 1°68 | OFT @ ST | €°81 joann TM RA Sage 092 enka SH’ OfffAleqy | ~--~~ OD Sallis ck oe 82LLLE 
*sulu0}4eB 
OR Gate rece es Sl Hee ae ee ae O88 | ete TST | & 8 [B}Id1000 FqsI[s AIO@A |~~~-~~ ~~~ ge | --AjunoD e8y7qQoVNg |--~--~ ODEeaail on eee LOTSSZ 
~~~" "109 T 29 °ST 670! | 8'S6 | 818 | OST PAV COL]: laa eo tay Bho ee ee oes >| hel alas «Ty eee e010 |--- ODS aa alt ee C2ZTFE 
; *201U0}48y [4 
GL. (O'8t | 0eF TT fL99T | 2 Sor | 8:86 | 118 | 6 FI PFT | L°LT -1dj000-0}U01) JYSI[G }7-~~- ~~~ LN ina a YSIIvq Of[fAIeqy j~--- ODIs |i0a sonese ~~~“ POLLLE 
Sar he Wee an ee > aes 2o°OT | 9°SOI | 8°66 | 618 | 8'FI SFI | 9°LT Fag ope ewe aes A tee 2 5 00 |p SHUNO © OBO NOLO Nia earerg 5 ODir= aia lea aera een OR 
‘sulue}} 8B 
18}1d]000 o981epoumr 
SESEnG anoles a=, 1009 ‘T 40°91 | 6°66 6°68 | 9°08 | 8° ST | 1 6L pus jejUoIy 4yqsIg |-----""- "gg |---- -Yslweg opftaroqy [~~~ ~-Op-----|-------~ — TOLELG 


7 
ra) 
re] 
) 
bp 


PROCEEDINGS OF THE NATIONAL MUSEUM 


436 


“IVON 1 
1 

601| re | 26\ FL 199 Jeoeloe |6o |r 246 love | ch |FP | 8 96 | Guo | O82 | IT |O0T | FIL |} age | 86 | £9T BUIIXB A, 
Regence eae ecg a griitaicg One | ies |-See 198 | Osen G08 ifO-e. si QOmee e990 o 1 O0r | 2:8 se Ol 4G 8t 088) | OnGl |pconesectse UNIO, 
66 |se loses |e9 |ec seer | 2% | FS lfr-es liz98|0% | 1% | oe |O'e |OZ | 24°89 | 8 Ol |S6 [46°01 j997e9 esse | OT |” sosBloA VY 
ero ecloul = GuERe OG bene = seen Ghar 196.08 | male o- 1°09 | €°6P |S 'So |cZ'cb | 9°89 | OTIS | SOFT | ¥'S8 | 8°92 | (vk | see $[840q, 
(tz) | (91) | (en) | (@t) | (et) | (er) | (OT) | (GT)-| (97) | CD | GD | (Ct) |GT) | Ct) | (2) (2) (et) | ©) (>) (01) (4) (0) 0) al a amas sueumoeds 
Tati) © | eee (aia ata tao || aaa OOF O'S ees “N46 | Hosea we 99°8 |S0" eae ieee (A950) ey 3a eae ae FSS hats alae Chip bess ne EEIFE 
Sc ZipeeloreTREcch eaInOLG) ine og ere | Sto | 06 Gdees | ReeelGek Zee: | 9°e [Ore WOLSOeE | Tr | OF0L |S tk | oeY =| 79s le CT R= sssms 92 18eLLEG 
Gr ere el te ate enon ete | ein ee eatin Gece in IT CEG alc: cee | oeieee Bee FTIR REST BORE ke I ls eel eke ale cece les fois oP ees ule wens [ietee an ban bas AAU ERGS 
QOLMMIGRE orcs | aes & lee BP lien es hee SEGRIGINGET SENG Fo Ieee SLeen JS9cG = the we le Sa0bws lesa es eee Oe en: [ae ween Vays (noes aaa ZEGIFE 
SaeealneremlechoonGro™ inargr ler cepulbpices\OTeG. lay oth slap ces |COceriKOEP Nene. \tZcciea|nOcrs, | 0,091). IP OL. |iOc8) WoC Ole |e 6o) —1| SuOSs [nL oes peer leer ae POLLLE 
ea Pee | eerie ee ene Pat eG kee || STsGen lar ape al omer (sen pees eh lems >| Gaon cau (esac |L 2s sl SP Ole | esa wal oatcs lee ceeae | Mavkewer || pe ool| hae sae COOUUG 
anaes Pepe SISOS Te Pelee Peco G Ga ORE ISS so) ngs OG aPsOS ae Gave: (GEC Re Sse Lee ae ROEIG == [29290 =| OSE Tacla66- | Po Ele 15999 Osh — | :8a8 | eanas eeeee ng LELALG 
ye POR | See eset ace I tt acta ea | S| ea a ence ea | meen | ee] Sera enes|| Panes sean | See gate | Meee | Sams al ee | eed eens E2ZFEE 
Te CGE Al Hep ee PS = eS a a fe ae a a Sd |e oo eae | ae Pee ie || aria esmeeanael | aae eaee | ieaees| | eae.” | eae Oil SaaS ZETFEE 
ae aa 8'@11 268189 |19 |ooclcz% |9¢ | ose |Suziey | FF 19'S | FS | Gug | G39 | 8 Or | 26 | 8'Or | ero | Ous | OF be ee 
Se rs er cafe Ia ae ae (ce |r ae (eee gt em | panel | RS coe | eee Te ewe | ay — i | Mera | goons | Bera ol Sag | Sei Z12F 
Clon |-aeclce ee ioe eS aAT Qe} Psd LONG AIG ReREONGe DePee| SOG) IO :Gh slp camienalboecrcn: PO Gea litia: em oer Spall ease al Bae Te Gayl. |b sass 3 eae ZOZFEE 
obey | eee sees ee ee alee celeste mee aes los eel ea ee eee cae Ss ee ie cee oe ee eo aoe le ep eae ee COCEEE 
See fal ees Gato eton. orem ies? i\cgue | pad) | Looe geo 6ce | Osh | Cue | 2c GAGs WOsGe Ean oi 2162 |p2cOR. too eGo a woes OuPT |r cots hm Se ROLLZe, 
96 [ka GAS Tele | Ske Fabio eden Gace: lie seers ls eevalic ea cine ame cic ece iib tema Rcats cali same oT eres| Ries OGG nares pi | eee ce 80ZFEE 
res Omar! Bie | Oc. | 8. Leer os | Fe | eue ir ye Ty oe Oe 12's forse [OTOL | 1 86 | O° pote ees | ein | ena 
aaa siesta Sac S|) Se Se Se Le ee oe ee ee o> Re 
CRTa REL OME cases loca lack eel eee en eee se alas ees ose (eae cae ES ee tee Pia SI ee I i a a oe eG |paees oa 61ZFEE 
Sa 7al ieee Coeur ecg ow See thw Ove Toy ber Gee M6 ee oe cia eo pone eee oer ee Ore eS = eae 
sESgcS (cme BTA ey Gta oinsG>—sileae | Oba ee ale erate gee a> ene Soe ae aes [Eset sss || Qeptaa Pees a ae Sos oop es Secs se SSS, 

° ° 

0 = qd = Z, Ss) } ° ° ) ° > ty res ee od hey hy s) 

eo) | sisi 28 SSG 8 ea ae a ee ae ae ee 8 eer a ee oe 8 a oe 

5 7S ye | eg | Sree | eal leet Pas = Speen Wate onthe ee SL g sy Ss is 5 = pal el 

: ta" = gs” Bt ~ lox o = = { “( f F S = 2 B B a ee 5° 

3 Be mi | se & g me = = td ow ty fea fe 4 4 2 > ere © 5 

ee eee sa ae seta ee, oe Rael Se | ag Be Ee 5 & & | & | 2 lolX8/e/X3| Bw] ‘oN sorew9 

ot = = = = mse 

Be lge| Se] bE | Be a aes nspen sae) ete g |e | & | igk| \BR| 28 

8 ee. S| BA ea 5 & s = = = se 2, Lael a S| PE oR 

5 o Sy Bp = b> g = 4 cy & Ww a) & 5 

5 — 5 - 5 & ta a S ct € iC) s 2 

: Pal) Mets & 5 : ee A S ES 5 


| 


panuljwopO—Sa TVW :VNVISINOT GAWYOATAGNOA 


437 


v 


HRDLICKA 


CATALOG OF HUMAN CRANIA 


<i Pars p| [reer fear e relia lamar ane faerie wat come (PR RCT ila tae CNR LD CRED 8 a lated cal) ee sigegl fapamreaetirene | 7 | tea aati A olaiglan ad beeen] tyne fabri g 
9°9 | OTE |-""3USIS | O8F‘E |ZT'SE |($'S6) |(6°88) |(6°06) |(0'#I) |(O'ST)|(¢ ‘9T) abet es) “y= OF |" Ysed esnoyasoyy |-----~ OD ree ee Z0ZS9S 
Burm 
TL | S°IL | 9er0poyy |--------~ ELST |($°96) (7°06) |(4 68) |(1'FL) | (8'#1)]/(G'9T) | TeqdJo00 ila at fos oees OSsre: ysiieg ey1qoeng |------ OD a. ca ea FOTSSZ 
“pulue}}8B [831d1 
PEGs rad OsParrile: is ct ae tee C68) eae 3 (LF1)| (G91) | -00-0jU0I oyBIOPOP |---~- ~~~ 0g |" YsjIwq esnoyoioyy |~~~--~ ets | pearance O1ZSSz 
Sant ac5 Silpcs as cule mene GOOSN NCS aR) NG -S8) (8°88) 16 FO) (Oa l(econ) sap tae oTIUeS IWON | -sINgsyHo1A oyIsoddQ |-~----op-----|-------------TOgEFy 
“SUINOIIep [B 
LE an ee i ee ae CEB) hi ea (9°FT)|(Z°9T) | -Idlooo peounouorg |----~ SUSOCUIE | a> aceueos eAAey |----~ UD a alks ican I0EL2% 
O'S | Fer | UINIpow | oO8s‘t jos’st |($'66) |(9°#6) |(S"48) |\(O'ST) |(T'ST)\(ecZT) [7-7-7 : ase Ss alt Sear 0S |“ Ystivq asnoysroyy |-----~ ODS Gale. <> aero FOSS 
*oU100} 785 
BL |rrrrt [ee nr o-oo oe'St | (8°46) (9°06) |(0°48) \(EP1) |(2"1)|(6'9T) | TeIdIo00 ayesopoy |--------- OB USNed BITYOUN® | 2 || anak ae STISS% 
“pulue}4ey [eyd1o 
GAves te a. p--"| gse'T jeo'9t |(S"sOr) |(6"¥6) |(6°98) |(F'ST) |(%'S1)|(G"2t) | -20 Baer: eat ae eee (1 | acca Usted affAseqy |----—~ OD Set a ae ZELLLZ 
“Sulu 
OL | GIT | OFBIOPOWL | OLS‘T JOS'ST | (796) | (788) |(6°S8) |(G FI) |(e"ST)} (221) teyidygo0 eens oats g¢ |" Ysiwq osnoyoIoy, |-----“Op--~--|-- == 10z99z 
*SU1T994eG | 
Soe!) BRASS Sines’ cae, ST | (4001) |(0°S6) |(4"98) |(S"F1) | (F'FT)} (8 “9T) ee a ReETES: “~""@pWag | SanqsyHorA 03}s0ddQ |-~----Op--~--|--------=----gezE4e 
‘oul B 
pL | a eae aa OFT jOS'ST | (F FOr) |(7'S6) |(¥'98) |(8 1) |(O'FT)|(L-21) | TeIdI000 oywsepoyy |--~------Q9 |---~ => >>> 7p >--=- | >> ---Op-----|------------- TZ G9z 
“Bu1T07j78p [841 
| Ad fe 0 een ea OOF ‘T j29°ST |(0°76) (9°98) |(6"98) |(BbI) |(L°ST)|(2-Z1) | -dyoo0-oquoy ye1eyery |--~----~ 09 | YsIeq esnoyeroyy |--~-~- ODE Sera rasreraeer stzsez 
Ld ine = a ee OLS ‘T |ZT'9T {(0°86) |(9°68) }(r°78) \(O'ST) |(@"ST)I("st) J bee OD ay ernors WNPV | - “Yseg sayjosory |----~ ODE puales= "Fi sharaas 988ZLZ 
“3U1U0}}8B [841010 
£8 | 9°€r | -"343NS | goz‘T |ee‘9t {(9"FOr) |(6'96) |(¥ ss) |(S‘st) | (T‘st)| (7st) peels Cb Gea oe OF AIG FON TATOC Ie >= ROD ree asap t= oe aaa OZLLLZ 
“sulU 
£L |G @I | uMpey | ore ‘Ti {09st | (096) | (748) |(@ ss) |(@ HT) |(8FI)|(B"z1) | reo ae ~~ FMPy | -- yseg sepjeAory |----—- Ce) Us re [riders rile 688712 
*SUIN0}48D | 
a ial (ear pk aes |e Ace TPT (8 BB) | FD) 21) | -$dyooo poounouorg |~~-~-o[fWeg |-Zinqsyor,A 991s0ddQ |------op-----|-~----------- gogesz 
“SUIUE} IVY 
bata Sco bol pee | poe bl AA oes Oem (erat) || IacIa0e.. GieIBpOIN|25—0> =" aOF 1 eed BUOWNG | Op-- | os eo reee 
“sUlm944ep [eqId10 
O°8 | o'er | Op | OFL‘T [2b 9T | (S"T0F) | (6'88) |(F 84) |(@'sT) |(O'ST)|(%6I) | -20-0yUOIJ ayeI0poyy |-~---- ~~~ All Gee sae Sa ae Oe Ties ODE Hess ee BZLLLZ 
SL | LU | 9Uss | Of T jos‘et |(§ 66) |(6'98) |(8°Z2) |(6'|et) |(O'eE)|(O°8T) |-277 7 OD Mee ai ok OS ee ae YSHeq e[tAseqy |--- OD sere I = er cori OFLLle 
*SUIN0}18 [6IIGI9900 
PS | CEL | PBLOPOW | OFS ‘T [OL'ST |(L°O07) |(6'L8) \(E 94) |(EFT)1 |(@FI)|(Q'8T) | -0JU0I) poounouorg |----- AOD |e = pus] weed | -IW'N'S'O | ISZPEE 
e) & See ae eR St we |e S) 
oO ® fo © ia a 8 . 2 B B =) 
g 5 i=) = > 3 = S B eae! 
pt ee ae, ® oP a 5 : enfants 
= Bo 182M ee 2 y = > Ey = E Be yo so 
o - o =. Lal et * : ” D Ly 
By ad W998], = 2 g 5 = 3 g 5 B = § UOl;BUIOjEq qeur Aqipeoo'T OT}99|[0D ON JoeqegQ 
= | ez 5 is > ~ 5 = ae -1xoiddy 
or ~ 5B ® 3 » B Ko] 
7 = wt > a = rs) ae 
ae ge 5 B B | | obs 
Ss ° a 2 g. B ist 
r=] 5 te et as 


a eee 


SHIVW ‘VNVISINOT GAWYUOATAG 


PROCEEDINGS OF THE NATIONAL MUSEUM Vou. 87 


438 


See Sire i (os ea lee 09 |Gk°% \ev'o | O86 | cee} OF |e hue: lode! (sce ecel eS Oem eA eSiaellpece ay male aan] mer LB AG t teeter See LIZS9G 
ease PaSee |onea MNO aee OPO een esCn Ore IFGSE I kGcO8 a eseou|eSee|eGceas|ce-e, (okie. \fOsSy (0-89) 1 $200 OG) |cOs0Ts [Lf 219s al Shoe) ol PPL Gass sso tee e1zeor 
Peg mie po | Peas Sabo MICO RSIS EGIOL) EGETOU OT P| Or ellGgucal Gece IkOSS9) = |cOsyLne e201 seRG6) oi CChOlnt|eanaeae| face cnss VES 4g Page = 25 988ZLE 
eae CF (SZC 19 | se )oe |s85 | 6:6 | 9 oe |t* lor lss’e |R'e | O19 | Oze | 2:t | sor | eit | eye | ess | e’ot \---------~~s9e2LZe 
cs ra baa ea Guolrealerasvalnencen|COGas|-5c8) || LOR NROSP all OeGual GROMeGC OE | 1eGheGin |ROsLOla |: pete neeGeon| UOkOlen|ianavcee| te ae eas |ane tealassouee oc on 688212 
TE ea Pewee rp ce |g eae am | a a gm Ea ba ae Ue a i el bem tei aa eae | eee neta LORERE 
See | eit la eee ee ORC tala saerceet (aces cas a ogee cal aries ee ce Se nal gree St lea ane | mgs ae ene ena Sa neers ape me eos teleost Tene OOr 
Tt Ok | 7'ee | 9°91 | 1:91 | Ser 9% \soo | eze | Fos |te | ry | oe | ee joe |oz fer ioe |our-|rte | ete | spt \------7--- ~~" @CLLLZ 
eee | Sees Oe MeO | Qing Rime | OO al 16 Sf ee ee es | RS oS. Cre rover gon. | 2dr | EOL behets | Pee a leeeT a ees OSLLLZ 
ea | (SR) On eSa| ee Omm|EOsO T= (Gar cule Onges| GUS al Po no at QvOg Nae sps|nGSh a sQspee| YMG. <(Saeae@s taro o— 92s |e some e anno oo enon reg 9°06 ehidice=— sree ae TSZPEE 
°o °o 
rs) dH q q Zz ra iS) ° ° ° ° fe) > ry es] od td hey Sli). le) 
eee ice ee pe el ee le le ele | ble Pee le) eel 
paced uleeeee se | Bl Bo oe oe le e 8 eS ee ae aes Sassrnaee 
oa © Le] lon im" ae = 7 7 r I~ on™" : 
Gee ee pes eg ee Ge | emenlishonees | a |) Bl fen S| e . 
¢ oA /}85| &3 8 & 8 Qu S g 8 o o g, ©: 5 S a o a o|X8 | olX3S zB ON s0[818D 
eiealel=e ss | 8S S is Ge S g © © a te) 3, S) B s) ss ef | Fs 
“do 8 Sp ae - ~ 4 Q a =a [=z = 5 = t g8 
B|#e) S|] BR | BS 4 Bo Sie ar | teers | ape | aetes a foie B A |N | | Se 
Boe] a] Bp | Bp E So lee | ce my | g mee: 
B eel og 3 3 Sp ala | a4 s* : 3 S| 8 
: ep| & 15 i= B [ee § el eerai 
VTS ETI PS SSH 8 OT SN a) ame Ty elt) ee 1 8 A) Ra eb ak Una ie a dupes eo el et abei 4 ee oeerats BULIXB]Y 
utara ecee Steen ol Geel eet Go| tpulp 10:88" Weeree a| 6 BIOL (nDVeL, lose oe oe te Soy eager ee ed | eee eg ae eee BUITUT A 
Giyrea| Pacdelioe ieee) med (ORT SIGS oer SY OR Iee Ces iOoFL.. 18 PT | 6 Lh roe ee cee eae teas Toa ae | ea oe sesdvloa Vy 
ROUGH PEMD Race ee etee| EON CG LE 0G rete lan eae al| be eat BERPG< Rie pe Opel 6-8 pata eae cee eed CS hha ha Ga ee a el eS STPIOL 
(91) | (1) : (ST) |(4t) |p (I) | (sé) | (a1) (Crag AN (SA lee |S gases ie sont ee ote cae | een cee at ie gee go oo comer | seer agree te gee sueumjoadg 
“sUjU9448y [83 
SES a cape gear es Osh ‘T j2e'9t {(@¥6) 1(4°86) \(6°96) \(9'I) |(G"S1)|(O'9T) | -tdyo00 pial Dey yen 09) | eee STAR BPI OUNO |= OD as on| co caence sas vc O0LUGG 
OIC eR atin ee (NSU Ce EERE | PORE Ta SS (9:36) gleeese 3 (T’o1)|(g‘91) | 1eyd1000 © umypeyy |--------- Sh |-“"yslied esnoqeloyy |---W'N'S'A |777777 777-777 sizsce 
> rool a at be w | oy y 
4 B is Fy = S ¢ 2. & | BES 
So b as B. = s yy 5 8 RES 
Blec( oma | ee |e P| ele | eB | EL ere wus 
og ivi) - & ~ > : . 
By Bi ‘13201, ee 2 3S = * a a Eas ToysmI0j}aq: 9180 Ayyso0075 107}021[09 ON 3018380 
eae ea BB & > ~ at -lxoiddy 
ae Lp Q 2, > 5 = B os 
— 
g a BS = § 2 B 5S 
S © = = B 25 
B i=} “ Cg as 


penuyu0O—SH TVW :‘VNVISINOT CHNYOATA 


439 


Vv 


HRDLICKA 


CATALOG OF HUMAN CRANIA 


aeeaoeieeee oa)ecnc cence enponen ence epee nee nnpeneeeeeepeneneeny peggy peresceee 
SEES | EA HORSE RS tel ae ape Seamer appetite! | yam gop |r 
89. | O°TE |TTT TTT] 048 'T [Or 'ST | 880% | 9°16. ie 2 aa 
CL A) |e | ER I aa | Be | A 
5-7 2a 2 ene (eae ee |e a ee 86h 
Se 3) Be ed ae ea lb |e roel eae oy 86g 
a ieee ea o9c ‘IT |60'8t | 1's6 | 86 | 0'6L | SFT 
eee eae yt ae (ee (po ae Pi es Pa he | es 
BcOreeGsUEste se O82 ‘T |OS*FE | 800r | 4:48 | 9°92 | 9°8T 
Saremiinas er | Ee G22‘T |49°$E | 8°86 | 2:08 | F'9h | 9a 
se | eee Cs Ee ee ee o’9g [oo 
> 2 ae a te Q fe] 
alee me | s 5 > 8 B 
5] 5 Bei eo [ee ieee | 6 
& | eo Sg = & = = os 
lav | eos Rr s 3 = ey 3 
BO] Es | ‘q79aL o.., o & = = FI 
ey | Re pe eg) = > 
[4 | Se 2 S > a > 
Ailes st = 2 ® 
A - 5° 8 8 FS 
B] 9 a : E 
5 i=} 9 
Sa 


9 °F | O'ST 
8ST | 2°21 
T $I | 9°2T 
O’FT | 9°LT 
6°ET | SLT 
8°8I | PLT 
2 'bI | B°LT 
Qrst | te2t 
G’&T | 9°LT 
Vet parce 
Sl | 621 
GZE |} 2°21 
iS) iS) 
5 BE ® 
5 | Fee 
& | Ee 
2 Paes 
8 eas) 
5 Ze 
a aa 
: AS 


aa ce SR ee | es es Ll ES eee aes iam) Uoienagl ere smizn mii 1) 4 (3) 
“pussy u8o 

Ensaio G5 GEReE? SS | eae coe 09 | -9d ‘a08[g [[eddoD |---~-op--~~~|-------------zezpeg 

YsHed [[PMPlOD |--~ ~~ ODP arts cro ae oe c60S92, 

ODF aio OP repo. 5 eee TSTPEE 

ODF aipoe (| ae gl | Baas See S9ZFEE 

OD Fale OL recon hat. prea OFZ PEE 
*puryisy uso 

ne ya eo ieiieel |saF G@ | 9d ‘aoeq [[eddop |~----op---~-|"---------~--yezpee 

aabiiehieadoiade Dae “1 o"4gInpy |-"""ysaed sojjeAoay |-~~~-op-*-~-|---~---"-----gezeaz 
*pusisy ued 

Page RY are oreer | tg akc rae 0¢ | -8d ‘punoy UesI0p |~~- ~~ Op--~-~}--~--------~-gezERE 
“pussy u8o 

veh Mag Ciena Da | |r ile Pie “Od “aoR[d []addop |--~~-op--~~-|------------ “peepee 

Ce ae ee eg 2g IBON “BngsyorA ey1s0ddo CY ais QDaawe nt? o> a eG 
*puBlsy U8 

Petes = ters a 7 re 99 | -ed ‘sovpq [1eddop |" INN'S’ |"------>- >" aEeEeEk 

qoofqns 
WoyBUII0JaCT A ie sqpeo0'7 1101399 1[0¢) ‘ON B0BIBO 
-1xoiddy 


TIVNdd ‘VNVISINOT GANYOFTANN 


“IBONT 1 
ee ee 
Sineael| Pave eeOr CG. (eo 8°69 |G0°E |98°¢ | 0°00I | 000!| & + OL LT WesOL. leeatn legen |S ae SPs) el BUIIXB 
SS GS eal ea) Po 7°84 | 8% ISL‘ | S'6L | 618198 c'99 1/96 |e8 196 | Zr ye Mie pee ures BUTUTAY 
Pass LS {29°98 | 2°9 8¢ |89'09|24% | 8's |¥9'08 IT 68 | et ¥OL |9°0T |} £6 | SOT \99's¢ {II'98 | FFI |--------~~seseI0Ay 
Fees COrSPalGaas cal Lgh8aleucoS8ucl mamas || OSS2P | SOs0GNlb -scacalnnn a/c 99 OSS | O'6ST | S°OCE | F'SZt | -~ 7-7] -------"|g6 914] ~~ ------- -syeqog, 
cr a5 (et) |(s7) |(et) |(t) [GD |(D) |p |GD Jen |r) (é1) (1) |(8T) eT) «| 1) (on) (1) |~~-~-~-~"suempoedg 
aaa COTTE | aspen Se ake i (eet aaa Nee ae Nace et akc mea DA 7° gl cote Giga eae | OOOT:. lise seme Is cee RACER | es Bee OTE DE < cae c aes ee DOG 
Cg eet ei bene ieee fae ““"""} 9°99 | 0° | &¢ | 9°98 | 0°06|\ 1% Seales he ee ee Tee Lee alee RES AGEP IO ge sae ear tous 
mins: OFGn  Daomalasearht pers. HiCEees [Peer | cee Lt|) ees | SEaETe canes: eas ret bet Seder] x Sate call ele emg a pice oe | REE er | Wace Mae ison | Sick ee ROGUES 
Sasi see | 88/99 |9¢ | oer \cee% jo. | ele | 898} 4e | 88 | Fe | ee | oer |o'e9 [ee les |ee {esr | eos | get |-------------zozesz 
BR yrs L'@ | 2°88 | 29:1 | 9°¢ 6%@9|L% | 1S | 0001 | 0001/9 |9'8 |9E | 9 |e19 | OR | 9'Or | 6 BeOh USERS 6088s v2 O0, | ccc ceey sear DIONE, 
ati Se 1 O78 89 pegs Wery | FB 08 e796) | F761 0°S | OFF lente lope |---ao-- coon meno sn 2 -- |= cai] goo | otgg | -s-er |----------eaeoaee 
anya | eS | soe ce Felker eae te a Se | cs en | Sef tee ctesiteeet|iateie star] (8"Yu/1) Gael peopel Pt eke eteaal eceieos i DRE e ri pir 
Steal eee uee te Hoe Utes | FOr eg O'O ine aprrgera| care |r ee | seal nme |e ean c= de saes| = sce op | bean saat a tag oe [mae cee pee end = eel eee ae 
Stee Pee 668 1 6.1 Ong, PO Oo Pa lee oes st eee tame ea meget ee et ORO aL IEeB es Me ede tee cae eee tee a | cee | ee 
i Riameal Sesen| Son eae Ist 19% |Z | 1:96 | 836 \s0' ISt'b jose ieg'e |ase | ovo GOs ibis POnOl | eGesoe cl sreeal O60 | eanaeat eee gTioue 
aa 9'€1| 698 |} S'9 | 991 | 8 or 19% i999 | 006 | f06)071/ TF 198 | Z'8 OTe | OTL 60 | 86 | 8'Ot1! 7 ZF Tobi. _|EG8GNatlinas sess ecelelZ 
SSS CILMI a8 TS ser (in aaa ake) W/m sy a) Ga) Oa a Bd ee “72221 Hogsga 


tetera | state AS cc 


PROCEEDINGS OF THE NATIONAL MUSEUM vou. 87 


440 


“IBON 
ease sets sei oa OBS TROL | 20% 0g | 768 | Ot. | SPU | ORL. |-s-2 otra soe Sg ee oe nnn serene te oegceen ene ecco econ BUITXBYA, | 
£9 | 60 pene 8 8: - OTS I se Fl | 6°66 6°08 | 09h | 9ST CCE ol ee 1S le ae ee penne atest ies So ees cere eee se Sai he Soe eet Soyo 
Teds | 9 obL [ook s EF ONGT TT | OPE: 19686 19068 ee 78 | BEL 186 "SE | SLL [-c7to recreate Me STG. eee tee ht bee sadv10A V 
COLGT OSOL | ese ae) 1SPCAYL Rubee, |Rece se | 8s ele C200 S|. SOF) GO OOP. |e eo Be Se Te eee eee ee eae Fre rere s[B}0,T, 
(81) | (1) ? (11) (@t) | (97) (91) | (66) «| (gt) (62) | (62) re Set gies ome eek, eae sini br pi ie oh abt Salas wats sueumedg 

*pueysy uso 
TL | 21 2 Sa Sea et aa |e VES aRa I BIRR EAD Pepas Sal ooo (sees ac Sn oe ee Of | -ad ‘e0e[q [Jeddog |----- OD rack Pio 3 62ZFEE 
SEO OTL Tes7 tee Ss | “oF sets Cora. |AUERG y 1B SGia 1h ORS 18 Pier) Geel | Beets iets eer ~steIs + |e Sh | Yslied esnoqesopy |--~ ~~ OUST = [PSV es LOCSS2 
G2 OTe yer et | 6968 =| 06 | oes | tat | eel 9-9oT Se fe ey Pee” 1 ge 0g |" Ysted ByYowNG |--~-- ADS Seal ont wee e11Ssz 
Pat oa Fl Gal O42 T |€8Fl | S90r | 9°96 | 2°78 | OFT CSCS Lgl See eS ee gE | ag Cal meme: Sie OOTUOYT | -- ODP ens ee FOSIFE 
*BU1U9}48y [BI1dTo 
Deke ale bial Delegate a6: O8e ‘T |g0°ST | 6746 T’68 | 9°S8 | 6’&T @ FT | O'LT -00-0} 001} JUSS 419A |---> ~~ ~~~ OS, Haass shed Te ee ig ODF Sr ie erases GELLLZ 
*puvys] ue 
eter |e |G se eo Se WO. | See pees he el, a Sev seekk | ea ee 0% | -ad ‘voefq [[eddop |----- OD eae tae ee OESPEE 
“Bulu0}}8p 
ST SEALERS 1 i ae ake 49°%I | 9°86 | 9°68 | 1's8 | 9'eT | Bet | 9-oT eee deste es RATES 9% |-~~"yslaed ByTWOVNG |-7--- ORL fea ae = te 9TT99z 
“sul B 
(Ged! ee ee ee ena O6E ‘T |22°ST | Teor | 9°36 | O'sg | o'Ft o FT | TL -1dyoo0-0jWoIy WYBITg |------ ~~~ SU Fieass Ysued a[fAreqy j~-- ~~ ORE Sa Rr oro es LELLLE 
“‘suyueNey peyid 
ONDE Eg i aoa OIZ ‘I |ZF'FT =| 9°86 £68 | 6°G8 | $°ST 9°€L | FOL Joo [e1eze, 4QSITS |--~-- UNPV | --ysHed sefehoay |-----op-----|------------- 068222 
“SUITOR IVE [By 
BA fT] 868 T ar 'st | £6 | 898 | see | over | eet | o:2t | -tdyoo0-oquoay yqang |--------- (Cl ea YSHed o[lArleqy |-~~ ~~ OD eee ee SELLLE 
enol |e Pees. tte oe et ee | eee PGS |S ars 5 | S380 |(SeOT LL? SRP LE Sopra Ee tro oA ea ee Rogigen PAOD. =| bass ODere@clc’ + appear. aheoree 
Be es res) eS aes ce | age || asp 2 see EES ee een | 4s a lle Sot ie yeas | eee. ar a OP anlar O pease ceo. oe eGeS 
*pueysy ued 
Bee CMU eee es aig Mee (oe eso ee eee OTE ree — aes ET Wile O0 =| Wee Pantie iss- 1 |G: ee. O9)|| ed) cota eddog Rene OR ante 1 MSEC REE 
Te Lit a = Q1Z ‘T |09 ‘FT 0 ‘00T E0868 29" et ORETS ROP Ol es | Saree ae Sees agnor Os See Oot SEO OU EA oe ODEs cain at eee ETCSSZ 
= Sik i Rime isto Septet (aay elegy (cele cial fe ake Nee cle h | Dela ee rere | 0B |S" SUBfIBa TOMDIOG, |" OP === -- aoe 
"=o SS || aaae | ae ae Sea ae a teens | teal eT ORs gsm as esl OM b Tr INCey [es ils a eae teas eos Bae ate ons 00 poo ea ae OD 5 ORE =o ait aae eae beer ee 
"pussy ued 
aS | Catal See sal mecienen (Sacre alinre tt sae a Dae wire = DEPT ONL Tee 1c Reg rane sea mge mein cs Soe OF | -ed “ooerg pjeddop |----- ODeiegals in os et 6EZHEE 
“guINE}ep [C4 
SLO alROVOled| = ac “) goog ‘T {eZ "FL | 6°86 8°68 | 7°18 | O'&T OFT | 2°21 -Id1900-070I) yUSITg |--~------ Ch a | Ses Qstied offfareqd |" N'S' [7-70 €ELL12 
> pe) Qa tr Q o ie) g 
< = is 8 = 5 3 a s | BBS 
3 | 8 See ee Ee TR ee A 
aa ee ag = : x es : = | BBS qoofqns 
E | 2s Be Slee eee ee eee 
fc IBoM ~ = =. 3 5 ches. jo 028 : 
By cas ‘00, - x 2 S = = & 3 B as HO BeUllojoqd 9]eur Aq1[R00'T TOI499/[0D ON 5018480 
> | ez BB & > ms B zt ao -1xolddy 
CAG oes F aay oe aa ee eee ieces 
2 w Sa S| = = % =2 
% as is) i a ae 5 S S 
= ° & = i= 5 pS 
=] B g <- a 


"See 8) Pt Se aL SEE Sg eae an a | eS (ier ee ety 
penuywooO—SaTVNGd :‘VNVISIN OT CGHAWUYOdTaGNN 


441 


CATALOG OF HUMAN CRANIA—HRDLICKA 


Tor} 28 | $96] 89 19 VTE Ie eee tse 919 Q°¢) 8Or | O0OL |Z Il | 8°99 £06 a Sas cael BULIXB I 
88 ich zt | 9°82) 09 Tg ows jec‘§ | 98 | Ze | s'e oe 069 6 z8 £6 887 168 i Oe laa arenes Se BUNTO AL 
#6 |e |66°98 | F9 g’¢ I868)}8@ |}6€ |Fe | Se 1609 9°69 |90°OI |Z8°8 SOOT |8839 |é1 "98 se a al | abies ican sosevi0AV 
EOF). 23905|- = OS SOL NOEO) |e Se ae. | 206 ee e219 | 0S | SIS | Ssh | G’sze | S-ce9 | SOS | 24°88 | 900T |---| OO FIZ ae [840.1 
(91) |(0%) |(4E) |(zt) (zDD (WT) (GT) «| t) «|(St) «|r | (on) (01) (et) |(O1) |(ot) | (sr) (79) (Opi! == summed g 
L6 |S2'€ | 838 | +9 e's A PZE98 HER Gs (R'E. (Peek: POG ge lige aoa eet | SeMeee| SE i> 1| een 81g ¥ ‘98 PAU Scapecies B2ZFEE 
= ae coe | 168) 2°9 ce Sage See “| esc Sage | aoc piel FP al ee Sen (me fea al (p72) (0) | es ae We age omen (Fetal Oak ae (Rares ANAS 
aa Cielo. od es tl eS Se aay Bee Re el 1 ee ee ee RR | hee gee elo a= lc etnealiper es eaes ieee egle Soe oa OR rae aes 
Ce Ven A I'¢ 806;98 198 |8e | FE 0 ‘6F 9 'OL +6 z°8 £6 6°19 1°98 CS te sae as POTIFE 
Tee £08 | OO freee | Oey | Oe 1 08 =) Cruel re | se |8e | 8e | ce | sto |g | 246 | 98 | F6 | O99 | 4:06 | 6 Zt Re. 
por Ze | '98)9°9 9°¢ a aa aS a FS a | a al aad gece a a, ti ts is a mel (ciel I ir sell eaten | ee ee YA 
ear ||P 6°§8 | 2°9 oY $6 |8'e |}6e | Se | 98 098 COL Z OL | 06 1) (ame ak he: eel | el fl | i Se ain). 
pot sel hee me 8°68 | 8°91 | 2°9 968/68 |8e |ee | FE o€F (e) 86 6'8 CR ie | Der cteeaba|Pagaink kc 1 Ne ag 068222 
Sita oa 9°68 | L°9 0°9 6246} 8°) | Gel | L's | £9 0g 0°29 001 | 8°8 CNG 1) ie at fl is eel ac SRSSCES =” SUGHLUG 
Cy ie | Ice 3 | lage Fe 9 (Fe a (aed Pees eee lem et pee oe PO eee ae et a cs (ae el me Ela GEOR Te ahaa (Beet gis cen a Geena te saen Res Gime GEZEEE 
O36 Fall aes oa | ears | RA GaSe ae Ce a ee a Soe | Ae RT ono Solos: Sits cae ee eae ae es Sg ie Te a en ee ee Ree ae TESHEE 
26 | ee | $06)2°9 9°¢ ONES. \GR Ces GL BRSEES MINISTER ING CPa Ge PINRO) EePuatlna comeligeeye (| 5 oe bette eee MO Gane es SEZEEE 
ehe-as Lie WeSise. | Oh eee 6:97 |}8% | 6% | 896 | 816 \sc‘e |s9'e | Fe {ce'e 0'e9 0°69 L°6 cg L6 9°49 0°06 Ot ee ee 
Wee pie le lag > ee Se se eee | tae eo. TE a Sooo ad ec I a ek eb boa ee Cae aelicdee ele SISO coer.” vo, SROUEND 
TEC aan ad mace cal oe ee eae |e ea ee ea a see TO lee oP ee oe eee et ree? [see ome lee ae Pople ot ee EETHEE 
66 | Se | &'96 | +9 19 6°S9 GLO | T'S | 678 | Ossi ile | Le ishe | Fe 0°8¢ ¢ ‘99 8 0I | O°OL | Zt | 9°79 8°98 eA te ipa IS 
aang rg | §'88 | 0°9 e°¢ 009\|2L% |G | 9°98 | 9°98 | 88 | 8 [see |92°e 0 '8F 0 %L 001 | 88 O'OL | 88st 9°t8 6 ZI SRS S555 WERUaue 
TOOTH Rade cal aac cece a Ee SLL TERRES FRC ae ore ees SCS Tol ceaeeelan nla IZ. oe > | eee nbd a alee eed OFZEEL 
Gia NGC al castle ake Sie cio oan eel ae es sede lamer alta es ke gape sce et IS I aa Naa a a bed Se | ge a al gee cl pees aor os ey LETEES 
eerry ce | 0°06 | 0°9 +9 ruy|}et [ss | 16 | 8'e6|8'e | 68 | se | 9'8 ¢‘0¢ ay) 101 | 6°8 Z01 | 809 $t8 FeLi oe 
Saal os) {atta ad 6°98 9 q'¢ ee ee ee EI Oa Nr Te ad TIT PII (Dl (a Et AR ed al Penta bait | || eon aimee irc hu 
G6 |c6'% | 9°78) 9°9 ¢c’¢ Ong NOR NESS S108. olsSele. |S 62 OLE: (Shs ERS 5) eerie 2 |) ecclesia 9°19 9°o8 Coola nent oe ae 89ZFEE 
ge ce a ae ese i marae a Sl Lice <2) Dk  ( es eae a5 es ae a IE OC ES SS ee a ogre 
yh Sali ees ieee | eRe ces | an ee, ee pe eee dali Soe eas ose a EE | RATES ae ee eae so ep ca een ee ine 
re ee eee 9°98 |S¢ "9 9°¢ OFET NIP We SS 578 BOrse eR EL Gis. zee | Sce 0's¢ 0°69 Z Or | 06 SeOLY REGS 522 AS CEL = = | AUESRRG 
SRO 4 Gacum Sees Nel Onen CEOs | gee [imeem [ate io eee le eee dl ee ett snc ie | RES glo ie efi ate | ek ““| 9°49 L8 (ic ol |S cee en “OSGFEE 
pc i Cr a I Se a es BEES NER Ges TES: SH8 he MS cee | / RCRA ee ee OEE Stas" east eee SS ik aire maleate 1°68 ONF aan sn aaa 
eel Ge ocmce lo ee Ose NRE cose. hSs0B SOF Ne Osbattae: 1 Seema ameter ser re ccc aaae clea | calaee se eae cl ee a ee UGE 
Aa es 2 at ea SESE Sag nar aah a gar te proc ares a seh [caer [t= +=" quaggremamty ltgeg seals areal eee at oo a7 S| Se cnee Fale cece = lara al area rae ZETHEE 
° ° 7 
A) | 9 = ec! fal fee a ce ea oe Fe fd Gehe me 
2 q Ls} fog =| & an 4 = = ion on a log <4 ° a Dn a ro) S $2) 
fied 84 48 | sei ef | 2 |i pla iO eae 25s t= Phe = = g B el inane led Ss e| 6 
. gor a 8 “ B La | SS o o ~ nen f i ‘i f = — 5 5 5 ~ ~ >| . 
Siselab| Be] Sele | eg |/ el Fs] Fle] ol ol " 4 a th e Mis |e | 
BS yee | ees ig greR pea) Boab Rep Be fog kato p iBlol oboe |. Bode Ft ubog mle o(Me ie cs] “ON SoreeD 
2 l4e/ 5s) Fe] es Le Sol ey eee oe ee imine B |e | € lsh l lah}cé 
3 ae 3 a4 5” 5 s $ =a > ee Se S a or nn: oR 
=P o SOEs ete tf = = & o te i Lae) & 5 
E. Ae ge oe eae 5 Ee i ae ae et fs + hig 3 a ee 
B ep} & Br 5 = 2B o + mH s rs 
. - - 3 ~ a 


te 
io) 
a 
ro) 
> 


: | ‘Zujue} ey 
on on |e. St jas 29#1 |(9'96) |(e's6) (9°86) \(O'F1) |(G'PE)|(G'gt) | teydy00 —ummppeyy |---~---- “Og [> Op] pr--—-|---- ===> agege 
“2U109}48y [8} 
9°9 | 9°OL | aINYpeW | Oke T [e9 FT |('S6) | (8°68) |(0'86) |(9°ET) |(9 FT)) (2 “ST) seem mide Pee ae gg | ~-qsivg esnoyeroyy |------ | ogee ae ee Be Fa Car 
A aes 6 ecm op--"|  Shb‘T oP 'ST |(6'06) |(OZ8) |(4776) |(O'bI) | (%°ST)|(8"9T) | -00-0gu0aJ Pann Se ae ob |" -- Usted ef[faseqy |----~- |) eet bee aceeen SELLLE 
s Cron ee ler eet UOl Sal meas: OL’St |(9°F6) | (7°06) |(F 76) |(L'FI) |(6FT)|(E'9T) | -38B Ieaidyono uatts os Sie | USH’d ByqIVNO | -—~ Op a \aeegehges Oe LITES 
=) -48g [Byd1000 [vie 
a -}2[ aJeIepou pues 
SAL aN "Saal a al Baia 09'FT |(0°16) | (8°98) |(F'06) |(Z"ET) |(S"FT)) (TOT) | peqmogy “pe1E9By IySITg |--- ~~~ gee mew ere 2) Oia ocr i) aaa, eee 61ZS9 
“susT9;48B [84 
x -dj000 pedunou0l 
| BL | SIT | wpa | eze'T [Z6FT | (668) | (7-98) |(8 68) |(F ET) |(6 FT) (991) | pus ey CUR ob pret SE |“ Yseg esnoyeroyy j-~--~~ W53r i.. o1Z99z 
3 ES a eae ae ie sie 09°F | (746) | (7°68) \(r 68) |( 81) |(€FT)/(O'9T) | TBI1dy000 ersiepon ces oe ae qsied B1qowng |----- SBE ae een eOrssz 
= ie a) se ea nee “77-180 'ST 1886) (G48) |(O'88) [(2°8T) (2D) | (291) | -38B Teadyo00 aqaiis 8 Uno X | sinqsyorp oysoddg |----~ IS el aia cere GOLEFS 
q susie enh Seed Fo 068 ‘T |ee"9t__|(0'86) | (116) |(6"98) |(G°PT)__|(9"FI)|(B“OT) | reyIdyo00 yqsys AJoA [-~-~-~-~"09 [77777777 Opt Dae tee ZI199% 
EA = a me OBR ts Sa AGE eT (1°98) | (849M [aa 3 inane Bt |-4 5 Glee Omi “Tee. ea OBS Cas ORS s[-- 
2s ol oe Sl lee ee er eae BIST |(88Or) |(8"F6) |(9°98) |(9PI) | (@FT)| (9 “9T) Tepciaoo ere1epO ry cles 3 pe eae sed eyfyowng |----~ 2) mae | Speer re aree BII99G 
a £9 | GOT |---"9U8HS | O8s‘T jer eT |(7 96) |(4'88) |(e'9g) |(e"et) |(8"et)|(@'9T) | -00-0yu03y wAMIpeyy |--------- $8 |8i--+ Ysed ettAreqy |---~ OPe ge SSS Se8 FELLLE 
ima *2U[0094 8p [84 | 
5 aU |aaceeiires nn Fee + © OfL'T |08 FE | (668) | (8°88) |(6"48) [(G7T) |(6"€T)| (S94) sidione a0) SEHS fF soeean 9g |"-"Ys}teg esnoyeropy |----~ OD eri pore Soe 
ee EAE Pee +e “| OLF'T Joe "St |@'96) | (0'98) |(7 #8) |(8'eT) |G F1)] (9 "2T) bakes eran Shea dees id aa Sed SHENG | OR GOTSSe 
SO ez [2 | 9uans | oz2‘t |zot |(@eor) |(7"16) |(8'08) |(8"eT) |(G"eT)|(2°91) | -00-0,U04) ayeropoyy |------ ~~~ Bee pastes US ig |e Op ess cent GELLLZ 
Zz *Sulue}48y [e}1d10 
A BL |S Tt EPO | 98z'T JOL FT |(0'SOF) |(0"#6) |(8"08) |(6"ET) |(G"€T)|(L°9T) | -d0-0juOIy wAMIpPaTY | - Oiaie GsHeq Areqy |" NS | PELLLZ 
{ea SS SSS ee 
ae ee EY aoe a ele ae ee ee sc) 
@ S| 58 Ber iiweee | Se | 28 Sie Ai Bo Be) Be 
ma E | gs pe le | & | Bl S| 2 | & | EEE Toe 
& | ao ibaa Be S 2 = FS & 5 Bos TONeUTIOJaqy ae AyrT890"T wOyOATI09 | “ON HO[BIBD 
>, | &24 BB eg > > 5 5 bs, -1xoiddy 
2 an So & $ 2. eH os | 
a bee 9 $ oa 8 ES 
ich °o & fou F om | 
= ae i) | 7 | am | 


a A SRT en 


442 


SGHIVNGA *VNVISINOT G4NYOdaG 


443 


CATALOG OF HUMAN CRANIA—HRDLICKA 


“BON 1 
| H | | | | 
ae 98 | 2°98 | 89 9°¢ s19|6% | 89 | su6 | 9te]0% lco% | se | se | 09 CSL £0r | 16 TOT | $"99 | 9°88 L°St [777777777 BUnyXB yy 
mrs 6% | 984/19 6'P Yor |1t% |99°% | O48 | 978 |SG'e | 9's |Se'e | E's 009 0°29 26 z°8 £6 68ST L6L se ema 
PLS €'€ |09°18 | F’9 eS |96'39)9% | 6% |64°16 |J8'06) 8° \S8'e | Ge | 98 8 Fo OL 86 L'8 L6 |9L°19 |99°68 £°ET | 77777777 "sese10ay 
es Bz ap veer |= OL SZ 82 E "| O'S | PSP [S988 [Sz"se | S-Eese | -9°16r | SST] 8°96 | Z°8D -[2-8 77-7 ]77- oP P00n| 2-2 STBIOT, 
ad (OT) |(Z) | (2) (8) (91) }(91) }(91) JUD |an {QD |ap {an jan {jw (2) (ot) |(It) |Z) (6) (9) (@1) [777777 "7"sueumoedg 
Sor St] oe ae g°84}¢°9 t's os7 ice | 6 | $46 | 786 |GL'e | 8's [eg'e. | Go'e | O'zg o'TL 16 +8 $6 DAS a BS eae Cg) OS (epee secebes 1024" (4 
aes Op Gea|aess -a| eas bo ee STONES Ss. 90h 8 BiG8 Tl Fake eS 8) ISB ce Gree Opie massa ocisoceces= 96 CRT i Naga eo epee Ip pi el ee teres 0zzoez 
Pe Se ee |o062| 2°91 | 6% £99126 |S8'% 10°48 | £°98 |98"e |e8'e cee | ee 0'e9 CTL c'6 €°8 £6 9°6t L6L Cay el | ieee ae es a Uy 1 
eee Te | 0°38 |19 09 Ish | SO | 29 | 0°96 | 8's6) 0% |90% | 88 | 8'e 0 #9 9 ZL Z Or | 06 L‘6 9°89 818 Ee QE tao 222722 QRLLLE 
oe 98 |7'6L)8°9 bs Cra hi ite CT a foe eee cae [noes ooo a| Pema ct eae Sl ae aca | Sema el leper ae Saree Nig: een eps omga pac teeel hese nas eel [= aaaanel smaes | soe ee Neer 
"oo aes | reds ee eee ol eae FOO Seece Share rca: wien, Sah es it me Wh css) eS ones | 2e6 Tea eee ey) ee Be | eR eh 
ee pe | fee} so: [9S | 979) 2% [96% | S's6 | ore |sL'e | Le | oe | oe joes | 029 3°6 6°8 TOR [682 868 Pee b|e a te OLes or 
Sl Cibo | akin ank Sheba | Se hand SRO! |L- ONG URS sie: ge Fane eae toes g(paer. |tsein a] Moamgy eat racer gol GoOl |e gee fe aa aaa renga ea en ee ear 
SE ee Nee | ies mo ok oe Sa |S cae oa Y |e % ae lc Pi Wek | eal (a Sa |p glee pia | cc ea (aca Up ar os al Nias SPR) hier Sao ee epee ee ek ce Fy 6 
eee |S alae ek ees eae CPOS eG OR Ee OBR O TS eR Ca Bree poe | Cs. \pesrac cs| masses aal OVO «| OlBP™ |o- 22 sle- coaaea| es 15s Nee OT. | paeeee reas sez TT9Se 
= os eee |e sal [cea a oe cee SSH AS ey Vs [ale | ae ee cs tec bal aaa ap (eeecc amine aba i Ne earn ees parame ina waa ps Om nd Ing ee Fart | ta eee ae (6 4 
TE a eae eas |r ee esl Ps¢|}9G | 6% | 888 | 698 );0F | OF |99°E [She pa ee leates WGO Tia Of alaee eee et ie es ba oleae -ol aee ee E LOSe 
------ 6S + “tg $9 59 0%3¢ 19% Q°e OER Nimo. 8 (Gielen a aa ORS: Fe Zo 0°89 L°6 0°6 0‘0T 9°67 £08 Ls 1 | | eemememin sy 25747414 
SSS Gates ea |e aan Rae (RETNA Pat easel fae aie ee 708s | saan Nit Hb a ete Pate olersarrer |reeerae roa Saal tds gala eR ess YS) | pao. ord i | Sear eres o g0zeez 
Sek Batiri nese | eee ieee Do WUnCe | CRor chon ais Ree Ps opre, Wir: ima oo yaar ena 66 CoS. - eran slew coos Sa [3 | ae ees corssz 
ites cre | 2°98 | 89 #9 HAOY Nalco a= | 896" |e FE 99-6 CiROee= ope: liPee 00S OTL €0r | 8'8 Tor | $799 9°88 GOL |e titer a EE OCLELG 
sE5g- 3 OT od [ae aa eee eal [i OU) 47916% |&S | 9°86 | 6°88|6°E |S0° Is9'e | 9'E 0 ‘FS 0'0L 86 9°8 96 9°49 EL me Weren ts asec ace aa OLE LG 
°o °o 
A is) S ° ° o) 2) > >| td ics] to ~ 
peste ee Tata ee ee ts | ei aie re foe | ediog jeg Poe) oat | eae 
B aa REV IR Ne De | ee = ee claret ages = 8 5 5 5 5 = Sb) a= 
5 wm"? Seelleioee lie sy o bs = = in il Tt ‘ti p B = | pee 2a) =e 
Sp lay a> ci 3 5 io) lel =) | | | | 4 > 2 wm > (a) =) 
6 Ps | Se ]ose | Be ioe g A= = = to td td ty = B eS © = oH, © a 
s |ot/ ae aS ig (oe [Pee | Mee le Wlge tice tee lee 5 = Z, S 3 jo|\Xi[ol/X3| Be] “ON Z0re129 
2 2 2, 2, = : : a3, 2 °. Ss = Sect 
q r=) Ss + Q a i=% oS 5 8 ~ 
] 2.8. S| && | 2s 8 & = 2 a [ace st =. g aS S$ Sn 
=n oa 5 Sade = - - — Let bg [o) ° 
Bie &| Bp | Pp e Pie eee a iS ela 
5 3 3 8 = See a ie Fa 3 ; 3 ee 
° on = & [ee : et s = S 
e.:'ee—e3—e—ewwaes«seoaesews—oooaoaoaomooooaoaoaoaoaoooOomoawananmaaaaaanaaa@aoji“s0*OOWDhaVOOOOOnmn@mM09@mDR eS”: em 
Sue eee | eee eel O8F ‘I OF ‘SI | O'SOr | 8'¥6 T'°96 | OFT Petia enke | $a res oe coe Cee ee ecb ae oe eae eo gee ae eo oe arr wee Se a ee SUNIXBIT 
OES COROT pase O&l‘T |O8 FI | 6°68 68 | 808 | 9 ZL be SE) ll CSC Clee Dy sce ane a Cae a ae are ee pc We eee Sk Se ee oc Sa BUNT 
(fDi (eH Col Fat eee €°Lc8 ‘I |P8 FI (0196 0°68 |S8°48 | L°8I PegrielstgGle |acoue oc ec et a ee Ge 8 eee (ea ee ESSE SodB10A VY 
(ECAC Lite ets) a | alee al QOOUPLIGECARG als asec \Srate ek ee cae PaOLGe=UschGlaORGhGaE ae segs cusat as: soe en ae Ce ee Rae ee ee ee S[¥10.,, 
(Ce C2) ee eee 24) (G49) (91) | (97) (97) | (40) (91) | (21) (ED) =| tae ose me eae ec ong Rae gy Ree ee hea Seer ae FEES eas ~-sueumloedg 
*S0109}4 8p [8}Id1o00 
peounouoid = pues 
68 lease “| 068'T [02 FE 1(0°%6) 1(7'06) \(1°96) 1(4"8t) (6 PT)I(G‘eT) | [eyMoOsy 4qBqySs AtaA |--------- OPS See ODroge se OD a leeeeery --"""“H1SGez 


155192—40——_9 


ee 
eo 
: 
= 


PROCEEDINGS OF THE NATIONAL MUSEUM 


444 


TEL e ae a |= cei a Ak oes, oe 9 “CT 
(1) sie ra | Rennie eta |e ar \49 “FI 
Pelirslie-wies| eae Sle ee eS GO “ST 
DapG al pres gers Silo eas 2 Sea s4Ok 
CE HG 9 = a ca ores | aa (17) 
Ged es Ss | Sas aaa | fae as a (3 
ec a a 
3 See a ae |e eae LE ‘ST 
<< pl 2 ee ee ee 00 “ST 
eens ire {cts Sk wes, 8 18 FI 
SS ahs see sek Glesancca| bore 
eee (OSS (CF S22 aes, = 0009. 
Cea |e oo gece eg £9 ‘ST 
| eel eek sae lela 16 $1 
SCE) og tol gies: peal |e €L FL 
Grobe woe st OF ST 

Bo iQ fo) 

a o is rs) 

ar/ 8 aS Z. 
ee ee | og 
ma | ep IBaM Re = 
BY |e | ‘geen oe. a 
S| Se Be | & 

eel es BS 

Bae o 

B ) =e 


$0 SIT | £9°06 | 8I°SL | b FT 
0°00! | 96°18 | 78°89 | 8'2I 


89 FOI 


1L 78 


(68 ‘91T) | (80°16) | {Te 79) | (% BT) 


94 O01 
oF LOT 


99 “901 


00°88 
40°88 


98 98 
8148 


99901 | 12°78 


($0 “8IT) | (49 06) 


rapuy yyporsg-1y brary 


xapul yOET way 


8I'Sk 
84°69 


18°99 
v6 “204 


rapuy 1V1UvLD 


qYsIOY BUIdIIG-DOIse_ 


Fel | 9°6I 
ZC | 6°Li 
8 ZI | 6ST 
L‘OFI| ¥ °80Z 
(It) | (1) 
"120! 
(Z BT) |(16T) | -Sopoujed yeyMotog |------~ PIO 
ae ae ere oe ey ee ae gg 
Pe eG i a ae pee i ee of 
Peele, Wie ia SaaS 69 
BY ck RA al Ss be Ree ae 09 
OCCA DRE eecrk oe cae reeater Po eee ae 
CETL AC | a ae eae laa fe ee 0¢ 
tab: eth. 3 [tose ase ee es 08 
re Oe Sa (a ea al 69 
ect | OCR see esses ea ts oL 
Bat eR Taine pkces cae ee ee a ¢9 
\e UD Ble ode = eee eae OF 
2 =) 
B |} E88 
2 | BPE ‘golans 
8 | Bee WO]}BUIIOJOq, iene 
y ©. ay -jxoiddy 
& | 38 
c os 
B om 
: ag 


eis Sa a10oyH UeA 
eae aa susTIqy Ivan 


mies Shien ks ejumys 
*AYUNOD 9ploA 

‘QABD 1BOH 

as ges sueTIqy IveN 


te (eg61) PTumMyYs 


r.> gears ee ejumys 
“AjUNOD 9pleA 
ISA ‘9ABQ 4eOH 


‘eed a BTmnys 
a ak ce suNTIq Vy ICON 


AyI[800'T 


SHIVW ‘(AdAL MOUUVN) SVXEL CANUOTAACNND 


SUIIXB IAT 

“SUnIuryAL 

SOSBIOAY 

$1890.7, 

sueumdeds 
wines 

STAC HTAN Se Ss ee re) 
*as9T[09 
:SIOYOBOT, 
948398 

BS CUMS eo ee 8 VLE0E 

PATON OSG Sogn ae cat ZRBLLE 
ado[[99 
SIOOVI TL, 
94848 

2% a ee (2) V 029T 
“unas 

SERN SOS AA |e int ace I 

Soe ODT ae ara OIL 

USE NIRS SIM ines = eS S86LLE 
“umes 

SEUTATAD EUAN Stan oe V 
aso [[0D 
SIOYOVA,T, 
9418458 

SSO TS (1) V 0291 

By Ni Neg So 0 | ee ne 92ST LE 
“umes 

SIU TAT OSS AA a ete ene ae z 

SIAL NE BON ieee ones I86LLE 

OT1921109 "ON 5018180 


445 


CATALOG OF HUMAN CRANIA—HRDLICKA 


“pel0qsoy ¢ 
“BON 1 
0185 [coe st'06 | 0'2 8S |68'89/166 | Fo |92'°86 |9L'86 |SO'F Is0% |oz's |eZ'E 06S G*9L SOL | #6 FOL OF So ier Fs Pees or BUIIXB IT 
a eee 98°94 | 89 Coe eid ey Gene GGL e |TOS6L nie a Gor eaaihG ce Ore 019 ¢ 69 86 c's LB" sleeker eset: /g ch el Soca ae BUITUT IA 
(iit RES 89 °#8 | 9°9 Go |41°39 19% |F0'S j91'18 jo9'¥8 |} 6's | 6¢e | Te | SE 0 "sg 02 GaOleeons Bib Geo bees Ole ce Sd5B10A VY 
9°9¢ |------|------ age Sirs See OGS8G a) beg. i==s> 7 |=- 2a GL°88 | 2°88 [Sh Te | 2°38 | O'SOT | O'GIS | 616 | 0°08 | 8°66 |~-~~~ IU Oar os oe ooo S180. 
(2) |) |) |S) (¢) Gm) |) |G) |r) |e) }(ot) |(or) j(o1) |r) |(e) (g) (6) (6) (8) (1) (It) |-""7>>~~steupedg 
ist sls (Gece |b ek ee Oke oa tOres Ose, 1105 oo CR SeInO wo Oep el eee Iog.er Noes ears Ole WSO) lca se, alae cas mame ROOT lets ceca samemen ee 
ya ae | lia 6818 | 9°9 Pact ater Viet n| SPsGuelles wee (00 0G ae earn GL Gales os alu Te 0'1¢ ¢ 69 OOr | 8 4°61 |@6°99 \69°L6 DST [Sans on onpeeeeOe 
2 ame 98°88 | 0'2 8'°¢ |87's9 |s9°% |S0°S |J0'6L |8I'48 SOF | 6S | se | FE 06S | 0°82 80l | 6 ia) a Vag age (39 tal re peers Z86LLE 
taen-|-=---- Ieee | Fo | eo Igo ey | orz--lece ioe gare one (lige lets | te: [cent n PO le oa ae ae Q°eT |77 7777 @_¥ 0291 
se Pee | ae Ute NiObce |Clpva Ne eee Os gR 6 6 e(aSie lerae dele) lecstc- |) one rs ORO H0ge ols ot | Seen eee O'GL"|>--- <5 - te sae I 
“age |S a ae eae ae oes Bree Ron Cie | abe AGI SOs Nee seal eee glares seed: ‘Neece olaect lara less 3 aa lena terse acerca fs Okt Gi liege SS (rE 
AUS Citas | Mestre meena |e seek al ee Fs ale ee ee ae | eee a ape al eee les tt eos ae fe ape eee eer oa ee oo a aa ras ee ao eee | See kee ESBLLE 
ee Ea |e ao haa ie Ios te a Se aa a Cl 2) a aa Oe eb  e e ei ena ainsa G 
| 96°94 | 69 ao té 99|6% {c2'¢ |10'6L \I0'6L |SO* |SOF | cE |Z 09S 9 °9L 90. | 88 16 Gi. || aaa 2 $1 |7---7--> > @) V.0201 
Saeed | Sao 8| eed em 68°89 99'S | GH ISScL i197 GL \SL'8 |S0° | OS | 6S \----I--------] 86 DRS cxsl| Saat iul| Saw pas Raa TI SLAC picaneteceuseeaen 
ala” rll beni hale HOt Le Geet TB Ee Nl MOMES onal ee Sal eet ORG Gr bie hose eaeae ome osama |e roe rae |e al| eee noes Seer gl is ert 
6°8 “"""l9F 06 | €°9 JAP Wise N| Saco Mei EP. (VES et VBL eI STN ile (TOC ONS e eNKePASER 25  0aitiata ee bS | Caia ae ioe a: aes 0ST” T86LLE 
° ° 
al io) ° ° fe) fe) > be td wo 
RRS Se eee ee te ese ee ee ee oe oe ee eee 
5 Sal a Sloe | ete Se | eh = Be Re =i bee =a es = bee 3 5 5 5 S = ae me S| 
5 nm” ee | es (ebay ss o b = a wu 7) 7) 7) = = 5 5 5 = a : 
my 44 Sib Ry 3 = © S hw | | | | 8 > z th ‘a oo oo 5 
Sige |s2| SF) se) & | g iS = Spo ae ye eo > es} > 5 3 fs z oy] 12, | & 
Ele (ei geies|/* 1S) F|/ 8 |S |e e 2] 2] 2) & |B] g | z loRelKE| ae] ons 
~ |aer/8S] pe = = ae ae a (i me = 9 eg S 5 = 3s Sse | 28 
B|#2; S| 88 | Bs 5 Sil¢/ei|eisc = = iy See. eee On 
5. s| ml ge | Bp e bigs Oe a rg a 3 hp gee 
8 ne a3 eako a 5 = Ga a Be as : 3 $ 5 
. ig) esl aes & : les a 8 alates 


VOL, 87 


PROCEEDINGS OF THE NATIONAL MUSEUM 


446 


Beh H26 Chale: fe | 007 ‘T bs (yl | 2°06 | é $8 | 1°98 | Lana | 8 FI | PLT | Pee ey al epee | | zeke oe 09 | eters ee qq99 1100 | -W'N'S’0 | Pea hae ae ¢ 98FEPS 
(VINOHVTXO) AVMVMNOL 
a a a ee ee SS os ee eed a eS eet 
SU a ae: OUT eice ler peeeO malar BR ay ge ew eG aL fGeh sil oh aces Se Be PR et ee ee ae ree BONTXB IT 
(Jak! Fa [cea | leet piggies, 068 a €0 “ST 9°38 8°08 | 99L | 8 CL WS iin eA Gee al SF Se eee Ser Oe St. aE S Dee RON pesen ans Beta a a me Ee ee BUITOI TAL 
‘del el? Sieg ee ae GOPP'T [22 'St |17 16 |80°S8 \60'e8 | F'ST UAC 4 Saas ¢ | See aes aia MER ok be Pe doe a BP ge: See apa eeer peas S22 Ree SasBIOAY 
ROG | ond te cer a ee COOVSHEQ!Oyn eg se rca oes hae 0°19 CNCUEGSPGL ail @ $e te- 1 ee CES ie £2 es ee ae See oe ed S[8407, 
(Q) Read (1) el ee oe (9) | (2) (9) (9) (4) (¢) (2) (0 Geko | aes hee ed I ae ge eS Oe TPE ec suomyoodg 
(S| amace | bapa aes eae ¢0e ‘T | §4 ST Y'S6 1°98 4°08 |Z $1 Cael st Sh a | eS SER Sm NS ea seal SaSeRe ST [S| Os SSIT@ 3107 IBONT [7 | OSes area ea 6988S 
Cigale oe eval ROUEN SRCCRM saul OvOSeaC PHS. Teube ISaPL GEA Minay topes cet emi All eee orogsyowl WwaN |-----~ 2 aaa eat 57 LEGERS 
cS NOG aaa Sc BPESL Hee chs suO aes eM ED. PotD. ORT cel apt Oty tle cpm ss geek Sy Bae [Aw sec ig ade BLOJTA WON |777-~~ OpT rir) |"_"_-._._.. 2OmEnre 
eagles age ee OTe ale pele aaah SB [ee eae Cree iene neces eee | or ees Tae Re AK “Opt ern) ---—= == seeorr pears 
‘UIBJUNOJT 
(U7 A leas | see ae Sep ‘T |€8 FI | 9°68 8°08 | @'é8 | 8 SI Sab llPeal: ee “tegen. Sax we -Bone 0p | doy 48 sae ae (1) OSes ene TE8ErS 
Nd | Re | ales Spe ee et €0°ST | 2°86 4°88 | £08 | &'ST Gide | BOLT, od |e cnr nace eae ae |e ee $2 | JOM — ‘o[puByuBd |-~"-Oprnn "inno nner LIL68Z 
A Aas a oe eee ee OOPS TAT inmese altek ecsal tae 9°94 \USTH Oe S. to) ae! lees gar rearing eee be areal (0) a Neste INGLY W0d |--IN NSO [OO 866922 
a Ee) Q fea Q es) ie) i) 
a 8 a +e | 5 q 2 | & | SBE 
3] 5 Soon ie) 8 8 |e Ree 
bp pict mats 2 : = i ail =rl zh 
& | 2°] x0 oS 2 w x S cs & | BBE qoofqns 
Bhy =e ‘q400,1, . y 5 t & & Ff Bo gS WOT} eMI0jOq jo o28 AqyBo07T MO1}00]109 ‘ON 308480 
| S = Pay = | So 9] 801 
or 4 B Gs = ae y © B xe] -|xoiddy 
ial Wares fe 3 b © 23 
$0 Bs a 8 e, KK, et 
2] oS a 8 a, B eh 
5 B “9 + : eye 


SHIVI :(GdAL GVOUE) SVXAL CANUOATAGNA 


447 


CATALOG OF HUMAN CRANIA—HRDLICKA 


*UBUI OUIDIPOT ¢ 
“yay AjayBIOpO ¢ 
“IBON 1 


jo | sae | ee Jow | oe be joe | 648 jer [0% lr lve eve | 29 | o-9 | sor |r | sor 
i ee a ee SS SSS eS SS EE 


(VWOHVTIHO) AVMVANOL 


(U0) 6 licen 6°88 | 2'L 6°¢ 8°89 \S8 % | 8'¢ 676 | 86 | 1b Ay ARS Le 06S 0°LL FOL 66 FOL 0°99 ke cael SOR a Se BUIIXB IAL 
O68 fim “| 0°94 | 1°9 T’¢ YIW)bse \S8h | 848 | 88198 | 98 88 oe 00S ¢ '99 66 L'8 9°6 Pay gual pe = JAA ol | tana ogaions BUILOTTAL 
9°6 |~-~~~7|89'é8 | 9°9 eg) §6(|86'67 | L% €°9 er T6__|08 16 | 6° 6’ | 9°E aoe 07S OTL TOL 68 |86:6). 69579. 5|\eaceam CAEL |r. oe SdBCIOAV 
pe Ae er ae | aaa Cieee Neo Lon deere 109. Ob Serhan se toca ne £°E | OLE | 21S [$9 FS | O'9TS | 0'F8S GOP Lats 6368 ule Sc arin e HAAOL 0 Fen ae eee ST8}0.L 
@ |-~lo 1@ 19 |®@ |@® |@ I® |@ |® IO |® |) |® | 1% |H 1H 1M (i) egal abr (Prana suemtoods 
Oc lin s 9°68 | 19 Lee 8°89 \S8°% |S8 Fh 4°16 4°16 | 9'E 9°€ Ss cnc 06S 0°LL ¥ OT L°8 96 OSSTARNE 33 ee ORF? || ect eee 6S8EFS 
ONG litem ass rss | 12 6°¢ Get ae (WOR NEE 7G eSie6! Gre. Gis JEG Meth 43 0°SS ‘99 @ OT z 6 ¥ OL NOS ae eae LBL ae a eee LEGER 
ae ae e 6°88 | &°9 CES ake ‘ST |Sb SZ To | 9°36 | 206) 0% Leh S488: | ra-6 06S 0°02 66 L°8 0 ‘OT 9°69 9°L8 LiGl:| |G oe aoe SORBOEG 
Ci) Sie ace sap | aaa Raa” een oe 6°87 | 9% ro I 66 1°66 | 8'€ 8 ‘8 G'¢ (ss a aii cece! eae ear as Se Tank NERS WME eae ea (Se SERGE ino seco eee POFERS 
(146) Co Sie ae T’ss | 9°9 Lae 6°89 |8% 169 | 8:48 | § 66) 1b Cie ook. |iehs 0 ‘0S G°0L 0°OL 8'8 6°6 (ON i eine Boe 11d ae | See ae TESS 
(4). ean] ia a eS iol ee 8°39 | 8% a4) 4°68 @ ‘88 | 6°E 8°¢ CS Saat [3A am | means (ie at | (pier abemnet! (nities Waees| eee aan Ieper | pan || peat eee ok ee LT LO8% 
Wet len ee O82. e211 PS eae | eva) 8° Me cee 8°86 |--- Ge s|Rssis | eee = eee ” 3 aaa Beast ae somal ie ces oes Sp --866926 
° ° 

iva) be CG q q id ley S S fo) () fo) o a rx ler] jee] ies] y y io] 

Bee ioe toe eer) gs. S| Sce8 We oe Sk |g | Bb eB) Boome e 

Bremer Somaya pubes lee eck wer [i mus de se elem Unde oie ee |S ede Sa ea ame es = ee 

as i) os) B Ss ao is = > 7 v 7 —_— oN B : 

e(delee/ee/2e/2/2)/@)2)2)elelelele | 2] #2) 2} & Gesleele 

B 184)/ee] ea ae [eget Bee fe SS a ae a a: © ee 8, 8 o 4 XS 1 oIX3 | & “ON 30]8}89 

6 |e | Ss] 58 | 88 nea | ie ony ea fe ed OA iP ar R ® Siasileea te $ (cer lca | BE 

p | 22| §| Be | 2s 5 S iesieesee |e [or S S Bo Beis hee 

See el Be | ae e Syl a ee al (ea : S 

a hee sa | 3 =a I few (oe |B pales 3 S| og 

2 bot = & o : S + = = =. 


i 
co 3) 
ra) 
Be 


PROCEEDINGS OF THE NATIONAL MUSEUM 


448 


GFOls |Z0SL Lt | see i eae] OS‘FI |49°90F \69°98 |¢9'SL | O'EI PAGE PS Sk— Sib fo ee ge eee ee kg ete Pi ee Ee eee Sot os ee SUIIxe 
Oana Oe a4 ee |e ee LU%L |70'16 § |6e°£L (49°99 | ZOT Un aall a1 eee ik ee Gr ors RR SS REG Geer See a GE BS Se Se ee SULIUL;L 
Sa0 oe cObe| ote 2s 40a |e ees 8h FL {IT OOl \&¢'°¢8 \69°69 | L ZI Oia | Fine, teas oe Se ae ee Ce ep ae et oe ae al CE ee aes SOBVIOAW 
OEP re |cOstO 32" 8 es] ee Ep 0 a |e cy [ra 9°88 Ceser WOMol race kc aes es ee Ras Be FSS BE ee ee ke EeES ae Bet oe s[eq0.L, 
CRC) 2S a eames (1) (2) (2) (2) () (2) Oa ae age pea ae oe ee Pao ae ee oe sueutoedg 
“AJUNOD ep19A 
THES Therese | aay eat ee Sarai LOT ule Sete Bi Le \iGeoh \aSiGlo\i@ukl 8 |e scenupol Sani qieimcnlauesacaeL-9 |IBAc -OAG@)) 9280p): lnaTNeNOum@ulics = aa aee saleoeee 
OVOes |S 2esig se te = 535 > LO"ST |6L°7OL \10'68 |v 29 | FTL Ce TUS) Ga stal ie pee Spgs Sone Le 13) (0) hi ep ni a OD aes irlt er eee Dicekest |. Sppe pc aw al V8r0E 
*eZ0T[09 
s10q989,], 
97849 
CLO aSULME (= ee a eet Se O09 FL [7016 lee'Le |69°SL | BOL PiShGCaS |S os aaa tee | eae CE Fae ETO FSB A SSSO%Te SLES s\n ue ame ee Vseoe 
“JOATY G4 
4 PS Se |S ee ee fe OFZ ‘T \€9'FL |7e66 \71'78 j09'SL | O'ST geek | Selice tik sea gees fers |e ee G@ | -USWM eQq0D WOd |-- WINS’ [777777 S8PErS 
Opie GEE Ole; | hewercitia so (et cao, 08 'FI 00°00! \08°¢8 |29'0L | 0'ET LES) toll Bs 255) one aaa es Saeeconnee renee taba fee nena QG in| BaF Se ee ODS Aeese ieee O Dive 9 Poe as ae Vorog 
e80[0D 
s19yoee,], 
RG ae Se 97849 
CEO Gi OE aaa cep ae | eee aed O09 FL (99°46 |L8°6L [08°69 | SOT SECT ROE S = | ea See ee eae || ete V3 | See A UO RUB AG ESSOSis a 12t 5) | enna W908 
“tanes 
OSD SSO ee ae 31 Fa €2 FT (49°90 \e9°98 \¥0'°49 | 8 Or ORGTS ROBE a ieee erway ee Sen inc Ieee ood El ee aie = BONS ESTA OUI DAA |i 0 on en omen F 
“AYUNOD OPIIA [VA 
MORE ah Ole ies tea ~ ae SFL 86 "SOL \68°@8 |80°L9 | 9ST CAO SiGe Ska ae eee le CER OAG Oy DEC COO TN: |e aem cO emcee ean nnn ceemns 8ZSZLE 
“AJUNOD epI9A 
LSU S| setae | omens peal bear eimneiomaat LE$U |40'FOr \88°S8 |49°99 | SOL ORG | 2088 8 ee OOM ETBA “OAC OTE GEOR SIN NGS 2|snn an seen ween LOSTLE 
> =o a a Q w o go 
a . iS 2 = S a A & | BBS 
g| = ee ee 
poe mele, lee | Ere sectane 
5 &. st : Q j 
a ca “4399.1 oF pe B 2 = = a 3 B as Wor} BULIOJaq, ee Ayrpea0'T 101499][09 ON 808389 
=~ |az a5 E > ms B ma oS -1xolddy 
alee ® o my 3 id B ome) 
7) bod ot 3 ~ b 0 2g 
> 7) =a) a 8 ic) i. eo 
g. a & 8 03 B Sass 
Bl) 5 ~s Smale BS 
adAL MOYUVN 
SHIVNG ‘SVXHL GANYOAGTGNN 


449 


CATALOG OF HUMAN CRANIA—HRDLICKA 


“BULOYR[AO UI MOU SE GQOD 3107 ¢ 


“polojsory ¢ 
“IRON 1 
Ce ee ee eo 
(C7215, sal lela | ee SP are CLOMTASE AD TIEEGOn a|\G6 G8n tr fen ISOick — |4Pav0 |iG.A0 eilecc: = ass SS tage ate ae ape eR oe aaa Ee EE ee bee Le Po oe ae SosBI0AV 
Go| Oo |e ee ak See OU CaEBiey tee el adie |e Sa £39 PECeeOU Ta: afl eva ae sees o Bey ae CR oe CoE a 8 co ce eT Te ee eee eee STBIOL, 
(2) GD a | ara Ea (2) (g) (8) (8) (8) (F) (8) (ye Vinee eer co ae Sei Ss?) ak ae ae. ek eee a ee sueurtoeds 
"eS0T[0D 
S19yo¥eT, 
9484998 
Sam | cel ea cad al eS a RSS | Semen || a eS [aR ee | oe es GOL = ects (sige lar Lanes al ES Sea (EC et) CeO De) ml iBisoks ee ENS | eimai te 
eS a | pa oes €L FL i776 68°88 68°88 | 9°8T ¥ PL | o'9OL ee, SG eS |p amen \")4 eben age ges Ssoe!) Sea | Mire ae NYE 
Cog tl al Bia Ree RE a Os ‘T 08ST [49°98 |80°6L |08°S8 | 0'ET CO Ss) 4 ONE ee aia te sir é ened a aa OF | -teid uo dn poyotg |----~ ORF ae. Lee eee SEREFS 
*[Bor 
OMS Se sen ine ae ea Ose ‘T |06 FT (90°46 |18'S8 | 0°08 | B'st O*T | SZT -arAss® =4eyAeml0g | (SH ae Soa ae OTTASNSH ISSN Sil) ee LIISté 


ee es Ne ie eg ee Na ee ee SS eS SS ooo 


adsAL GVOUd 


ea ce a SS Ee ee eee 


Wagar eS nt Top COGS: |DLehie igiake IBO een eis cS Cle MerbeRL Ses a ecu Sy essen SSR ener Se SUE aE [euKe 
Gee enced, sen Hie Tc |Ciatiee IRouUN a alice Gites OME call Gy eUnlMQekD. Voce sore prs eae esas tN he oe kt A ae eae ~eUrTUT AL 
Deverie wees tse. 5 feateeetc leer taal startin ali Obenl OL Wace eel alae Slel| Wau teti a saeen - v evateaeara Goan Sot cot eee © cea ete Mee sosvlea y 
PelGuierees Wo haar GED eM er le alee ole Rent as Oia id od laaa aera ee ae cae See ei a oe ee eee ee ee s[e}O.L 
AC I al aa te () (ge) | (S) (8s) |(7) = |@) Vie dee Be ees ek ea ges! | Ayes ean ere gt ee ae ae sueujoeds 
So AEE eae eee ae O06 OL PE 69 ees eros ie Oh | Celt IP o| SS Ry ea woysuymootg |7- ~~ “Op y7 7 | SLLPE 
ar = aes a ean Bee Sa Di eg ope nae ak Leo a LO°Bhe ro CIE oi ES anaes eae eres ye] Sea oleae see mMUyY Wd |-" ~~~ ODS ae en OF8986 
0-5 NES, eae S| OULD ON: TANG IG BR ANGE BL.o| BOL A OCER | BOkL< ooo saree eee OF |~~ “SIH Pe esto |-7~ ~~ Opt 2) OVER 
S| ATA cele espa), OG TSE Pe 17980. DRC NTB Ake | PEL 7 POL) BAL oe Oat Qq0D Or |--= Op ~ "7" |777 777777777 8BF ERS 
LF pga Seater ear eae | lene i Slee tals ae OU SHLS lee we Jal a ee i aan Ne a a eee osogsyour JON |~~ IAN'S | IE6EKE 


adAL WOIdGW 


PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 87 


450 


Sema SESSSe 68°68 | 9°9 8°¢ l98's9 |co's | 6% IVT'46 \8¢°06|8'8 | 8'e \sre | S'E 9°3Y | OTL LOt | %6 | GOL |78'79 \s8'06 | 6@T |--------~~ BunxeW 
Sorel aera sre ize |6% lossr lore |cty l9¢os \s46L19°S \cpe | 6% |6% |olr |o49 1%6 |58 186 994% |Ve6L | O'eL |7-~-7777 77 BURIOTA 
Sel re 6ou8 | 19 189 (49°79) S'% | 9% |#068 99°98 )}9e | LE |s'8 | se lsogr 169 186 |248 |8%6 \6¢'09 16698 | Gtr |-~~~77~7"sesereAy 
Series een oe POM eo cue | emcee Chie! | Okc neared pete ECKCCMIOO Cre lucien Incuccen |nGiOlare NOs G) seme |) 1259) | Os OGlnn |) ics air ine eareeeee |g ce onal 00/0) | pattem naan BTOIU\T: 
SoSSS ae (9) 1|(9) (9) () NY AG OD) OA soOs Oe 2) (9) (9) (2) (2) (9) (4) (9) (4) |----"~"sueurjoadg 
IED PS EE mee gic a oem [fs Soe lag Se ae | en ager ete efi Ua Uc bean [etc (l(a (ie egg ec ital ape eee en SAAS 
eas \ea a 99°64 | 6°9 ESD NRTA Te ANAS Pca ae me al What ayid te we = dt Se Der 7 dec eam [er ae eg Ox} L368 See alee | eee ae |e eS RU 
Popes ieee SECO MICRO ms NS ES en FOEGCMIEQUE | CRnb ans SarOMTSnORe |The: Mise a Opses IneNel Gui s\ OLB BiGy pis) 266) \O9nfoee |SoiShe | Ruch lees nasen wean VSC0S 
piaess alas cee 6668199 |8¢ |90°S919% | 6% l6l68 jeres| 42 |28 |e |e |ou jouw |20l 16 | sor reve 1488 | PSI |7-~-~7777~ 7 88PERZ 
Stogscleee 1L'98-| 8°9 b's les'e9 |Go'%2 |Se'h \e7'98 je7'98 | Le | L° 13's | Z's Olr GOL 8°6 9°8 O'OL |72°97 78°62 Gicl.|Siecsminae= ae OFOS 
Sais pee sees 16'S |e |re-09 lce'e \com i776 ler'68)o's | Le | ve | ee Josr |eu9 |96 |88 |O0t 479 ‘Ise'06 | O'ZI |--~~~--77-~7~Vv9R08 
=o gee (aeeeere Saige eee Caen NOnp me Ogee Ta Ocal epap=slGGeio = 100 san |Tane ere =| Ona, IGiGm 1ngeShr | Oop =| PO a\"O Crea LONGMIRE Oye = 6L188) °\(GuGitlen a os seep 
Soe en eesy eo'48 | 2°9 109 (ee-99|9'% | LH \WI'le \ss'oe | oe joe | ve jose | err lore |96 |2'8 | 86 [99°47 |eg'is | Bal |--"~-"-"7"-""S29eLe 
SS |e (ieee eee Sa cai WRGOn | RORC 2 |Gekr 1 9ss0s eel Seno ce | Srcenln2 Gin |GOkO: \GGuCee seer ren eee oneal 6:6) GSR pan menmeedal Ge yaa=\emma=== | pC. lene ent nan e eee 
° ° 

) ~ q fo] eal ae 2 2 i) Ss) fe) ° ° ° > tj ie td td hey hey i) 

ee cee eearios [-eo|- 8 S| Ble elgg | 3g chp es eRe ac 8. | & 

Bele Rea eee oe ees] Sl ets e,@ |e | @ g. Sige Apacs eee ea = =| 8 

n 8 2 i © 7 7 i ooN 

Seep ae! GP ee en | ee eye |e |G | eel | Be Ie ime Te 

Bileties|Fe)cei/8 |BIEIS | Fl gi gie)2] & 12 | Bl gs | & lok ols] ba] ‘on soo 

B | o>|8s| BE | BE 3 ea lee | el ee | S| eB ie ioe | ee | eal oe 

y | Be) S| RA | BR I cleo sl ee) Been) tea & Sn ee eae 

= ® 5 5B ese | ae : s | = a Ss 5 

5 S| pl] Be | Pb i Sle ia | & i ae) ae § Pee ie =) 

Hele glee |e 3 ey a eo gl ia ees 3 s| 2 

Bees |e & : Ss § ad 


adAL MOYUUVN 
penuuopD—sa TVW dd *SVXGL CANYOTHaONN 


451 


CATALOG OF HUMAN CRANIA—HRDLICKA 


"IBVON 1 
2-----]------|-- Pete SI ~=105"O9 00'S LL Yee 09°08 86'S \So"s° Ise" |ee"e 1-7 ORG we |69 See | SOOT | 797. 0)e0ee en Damn’ SLi |e eee 7 SosuIOAV 
5 oes | etal fe eae earl (etait a Coden | Ore Tale aang | age Cae SON ino: O en OxO Tae ee > cena on re OM GTie | RGS9S | TOF nee team nae enemas LOR cers Be oes S[8}0.L 
aca | ea MO |M |M | |® |® |@ |®@ [© |® |@ |@® | (1) @) = {(e) 1) | @) (1) (7) |" sueutpedg 
pie Fs ieee zc eee ae ome aoa,” VOsOSUN TL Can eed mM LOrLe mILTEOo) \SOseemIDEe ecegeIGce: eee sass t ro meas LG'S" R IR |e aoe oe aa ee ee a i | ae WLE0E 
22 SSe5| |S o| Se| eroe cl fermen 0 al opi Sy 69:°76.\——.. a ae ta OCG sa ln ee oe Ik Saale Beka ¥'8 CSN) oe Sl nce Mae 7| Se SECU nee ot eee SIISTé 
Sacese| ee sel eee |e wo---|-------|-=-5--|---=--} -2---~)-------]-2 -22- | -- =Secioace ga acca re a she Sr SSS SP ar Se 66 71°79 = 166"L8 pt Oo (ag = as es ~~ 888EhS 
pe emma esiOsn | Sree (Ond mae Os ere mUthy a \Gebe m7 ross| eer | Lie Sree sce ee IkOMTP™ “NONURs “IEP 6) \ReS) SIOKOL9S aa sles aa as Sar |S OSG Dette ters te LIISTE 

adAL GVOUd 

ee ee a ek at ee ae oe ek Se ee Se DS RSE er re Bt ek ee ee 
araee as eas OGSLON PSO 9°¢ OSE Orca | ORGMFIL08) [TS 'SSs| GOs eit Carel | bpae= slap pee | meeo san So saa aaal aos =eoe 9°8 LOS W FE 9 > ae ae apleer te g 7S RULTXB TL 
sage" s[Fe===- A863) o'9 | G9 [86 8y | F's | 6H [69°98 |7e'98 | Le | Be jose | ee fT 98 B68 jegeg fon] Ore [gee 
Se MBN EO OF 8 Oe | hee) OF. FE L8 M68 (SSeS ee lees [lo lobe og"se "7 - "=> 7") Stet la ae ae BoeIONYy, 
Bere lee lee OGD SeOl Ne. INO Se SPT eee ce SF TT p TL 0207 (8070E. |e Bedi BE al is Nee ee |e Ss 1 2 Re ETN 
5 —1@) 1@> |\@) |@ le) ie) 1@> (6) |® 6) 1) |e) |@ (1) (1) |(@) |@) |) (1) (g) |" "77" ~~sueumpoedg 
Eeesocl ewes es lod aease-a| see oa | 25 =2|bapee=o|oseoee| Eee ~--|-===--|-==-=- a ae ae warnne|a===- elie Pes woe eee ~~" "ELL6%8 
cbc el soa eee Seo) eee | Perel ae ele -----|-- wannq|----=-[------|--~-=-|-~=--- | -- =~ cea ieee Sl | esc ci| ric saosoeal| acon | oat east |e 7 ray ees Pe es ee ~~ 0F8982 
Sooo oar enaleen=a=|r=---=-|--—-=--1 ogg | oe. 109 \¥9r0g lees | 2e.| 88 feece | ee |---- alle mite aks 9°8 | 2°68 |o9°gg  j--~----- 7: Si aE 3.5554 
ee eo ee OP ZEEE S ) 9°9 |01°99|L% | 6° [80°98 \J6"88 |\S6'E |98'E | FE | FS 9°9F 9°19 TOL |9'8 | 36 |7i'79 82°98 SSI | SB h8hs 

“"1£8 SB | 29 2o (96°87 | FS | 6h 18998 j9r'88| 8's | 8'§ j9ee jge'g fro Se i ee a7 (Pe “les TSOCBE News MOLE? |e ee Cee mMROLOSPS: 


—— ESSE 


adAL WOAIddW 


452 PROCEEDINGS OF THE NATIONAL. MUSEUM VOL. 87 


ABSTRACTS AND NOTES 
CRANIAL INDICES IN UNDEFORMED CRANIA 


Males Females 
State or tribe SS 
Specimens Means Specimens Means 

Texas (narrow ty D0) ase ose a eee Bee ls ae (11) 67. 51 (7) 69. 69 
Seminglesi. 0. 2 sea ee a ee eis eas (11) 77. 02 (2) 82. 34 
MOUISTA ND 2 0 Se ARS 1 PO ya A ee ee (34) 77.80 (29) 81, 22 
FR@NNESSOG Ne 2s Ay SNe essay SS utero oh Ss ie (22) 77.99 (37) 79. 90 
Miabanias 222. 2a) aan te ee as Le eee ME (6) 78. 44 (11) 81. 25 
SELON Ste ere ee Peart ere eae ioe ee ce SO (356) 80. 69 (341) 81.21 
ATK ATISAG! il es ee) Wiss AA SE cede a see eae (38) 80. 81 (52) 82. 95 
CoCo} ofr ak, ep eee BES Ry ta dialay Uilaws ANY eign tell So Fan Oe Le (13) 81. 51 (18) 83. 55 
Texas (Dread YPC) ate ee ees ee ee ae ee (7) 82. 02 (3) 84.11 
AVANISSISST yp) 2 ee tale ae ane ole Oe eee (5) 83. 09 (6) 83. 63 
QO OCTR Wee eee rege el te ee De ia a ee ees ER CAE ees OT Se ae oe (4) 84.09 


FLORIDA CRANIA, BY CRANIAL INDEX 


Males Females 
Location or tribe 
Specimens Means Specimens Means 
SOMLMOlOS tet hn eh Le (11) 77. 02 Ouaies sts 
POTS COA Bays nae a cs Ae eee (4) 78. 96 (() eam (Se oe Ee 
CanalePointt 323255506 cP ae oe DU See eg ae ee (5) 79. 14 
PUSERET NSSF mere Mele Re pe eh hd ohn es ne a (15) 79. 38 (15) 79. 07 
Horsdsland onc). fo 2M) melt alee, 2 = eg ee a (33) 79. 40 (36) 79.17 
Pericowsiand 222 ae PUBL M LAs Ree oer ee eee em (37) 79. 58 (61) 80. 77 
BatetyeH arbor ses) 222 2c 23 eh Be on ra ee ae) (27) 80. 30 (28) 81.84 
Amelia Island, St. Augustine, New Smyrna_______- (8) 80. 54 (10) 80. 48 
RORUIVIV ERS sheen he oa Sac Ae oe ee (8) BOUBG N25 Br ee es Oa a ee ee 
Beller lade so. 6 se 32 kn eee ear en en ea (17) 80. 72 (26) 81.45 
GEV STAT el Ae ak aed ea a en (26) 80. 81 (48) 79. 95 
Wathlacootchee River: oes. = boeken ee ey (7) 80/88 | 2 ee ee 
@Wedar imeys: oo) Bt see a et eae aa (13) 81.10 (3) 84. 43 
Weeden Island 222.9) 3 ies Oe epee es ee (18) 81. 34 (22) 81.84 
@learw ator: 210225 2 eh ey ee (7) S155 hee Be eo eae 
TanpOniSDMNGs =. -- 22. on eee ee (20) 81. 57 (10) 83. 04 
@anaveral = seats oe ae. he (52) 81.78 (39) 83. 34 
1 (ofr) USP ao BES UU ee NL SR LLL ie) Nt a (10) po BE Ne let ay) a be | Ee 
ISO VILbOMS sass = ten ee en (0) are prkpaN hese! see a Sc (6) 82.01 
Ormond Beaches 2224223) 388 ee (9) 82. 07 (16) 83. 06 
SU WOUNSARTVOr ee es ewe ee (16) 82.15 (7) §3. 31 
Melbourne: 22.285 Sa veo o2 ea Oe eee (6) 384.19 (6) 82. 39 


1 Numbers insignificant, or no specimens of this sex; see detailed charts. 
2 None deformed. 
33 of the skulls range from 80.4 to 83.3, 3 from 85.2 to &8.6. 


In considering the above, it must be borne in mind that the numbers 
of specimens from the different localities are very uneven and in some 
of the cases not adequate enough to give more than an indication as 
to the type of the skull in that locality. Nevertheless the showing 
is of much interest. The largest part by far of the peninsula is 
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occupied by mederate to pronounced brachycephals. Only the 
northwestern portion, and the Canal Point in the southeast, tend 
toward narrower skulls. Such skulls characterize the Seminole, and 
this strain, now in the southern part of Florida, originally formed a 
part of the Creek and Muskhogean complex, whose territories ranged 
from what is now northwestern Florida westward and northward. 
It would seem therefore that the Seminole cranial type has influenced, 
and that considerably, that of the northwestern parts of the State; 
or that the prevalent Floridian cranial type influenced what may of 
old have been a Seminole region. 

The Canal Point exception, in the southeast, may possibly be due 
to Seminole influence, or even their burials, after the tribe moved 
southward; it is in the Seminole territory. Similar oblong individual 
crania are encountered also here and there along the more southern 
parts of the west coast of Florida. 

The Seminole type itself, both in the cranial index and in other 
respects, connects apparently with that of the southeastern Algonkins.! 
The prevalent broader-headed and high-vaulted Floridian type con- 
nects, in turn, with that of Georgia and reaches, irregularly, as far 
westward at least as Mississippi. It well deserves henceforth to be 
known as the Gulf type of the American Indian. 


THE MEAN HEIGHT INDEX 


HX100 
Mean of L+B 


This very valuable index of the skull shows the following distribu- 
tion in undeformed crania, in the Gulf States: 


Males Females 


State or tribe 


Crania Ment Crania meen tere 

Reeaws Droaet ype se es 8 oth ae i aes (5) 83. 08 (3) 84. 11 
Maxasunprrow ty Poe - + -..-2228--~=5 ches eee (9) 84. 74 (7) $2. 23 
{ 7.16 86. 50 

Te Ot ES ST eS es oe ee (232) (85. 04- (194) | (84. 24— 
| 91. 93)! 88. 86)? 

PAT KHTISH Rien ae ee aN TT ob fo ence (30) 86. 68 (50) 89. 57 
Sarninolecseeeenir me aso ) ede SE Wales 5 Sace. (11) 8760. oo aocke owe] bono ees 
IM TASTES) eh eae i i ley OO ee (3) 87.89 (1) 91.19 
(Cheajeert 2S aoe es ee See (9) 88. 69 (5) 87.14 
LE McrREYEGrS 0 pO So Sah es ee er eee ee (10) 89.18 (24) 89. 54 
Pie See renee re (2) 89. 47 (5) 89. 68 
lejee hist, Soe ee eS ae 5 ee ee ee ees (17) 89. 65 (15) 89. 15 
OLE cae 8 Ce eae Seen een foc rT eye aee ra lew Cae Ped ee (4) 88. 72 


1 Range in the different localities. 
2 See relevant Catalog, 1927. 
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The above data show, first, that Texas, in both its broad and its 
narrow cranial types so far as the evidence goes, stands apart from 
the rest of the Gulf States—its skulls are of but moderate height. 

The rest of the Gulf and neighboring States stand out in this 
important respect as a unit, characterized throughout by a relatively 
high vault. With that of some of the Pueblos? it is the highest, in 
crania of similar breadth and cranial index, on the North American 
Continent. And we do not know as yet of such a broad high-headed 
large human group elsewhere.* The outstanding character may be, 
it would seem, of a regional development. 

The size of the head in the Gulf States, with the exception seem- 
ingly of Texas, compares well with that of tribes of similar stature 
elsewhere on the North American Continent. Among the States 
themselves the differences are moderate and doubtless partly due to 
insufficiency of numbers, partly to differences in statute. 

The proportion of male to female module and capacity are about 
the usual for American crania; and the females show very clearly the 
disproportion between the module and the capacity which is charac- 
teristic of the sex. 

The module and capacity in the deformed are practically the same 
as in the undeformed skulls, showing again that it is only the shape 
of the vault that suffers through the deformation. 


CRANIAL MODULE AND CRANIAL CAPACITY 
UNDEFORMED SKULLS! 


Males Females 
State or tribe Module Module 
Crania ei Crania ed Crania Neer Crania fees 
ter) ter) 
Cubic Cubic 
Centi- centi- Centi- centi- 
meters meters meters meters 
Texas (narrow type).-_-------.-- (10) TOLOOMeoeces as eee (7) 14. 48 (1)} (1, 240) 
Texasi(broad type) en. .ce2e (5) 15. 22 (6)| 1,446 (3) 14, 98 (2)| 1,375 
Alpicanisasicn gs 2 SU e083 (30) 15. 36 (27)| 1,448 (50) 14.7 (45)} 1,277 
Menmmessee aaa. ea ee (10) 15. 54 (14)| 1,457 (24) 14. 74 (22)| 1,269 
Adabamate tke) shee Oey (2) 15. 58 (3)| 1,460 (5) 14. 88 (7)| 1,302 
LOPIGAY <3 2h ee SRE Re ee yee (232) 15. 67 (78)| 1,510 (193) 14. 96 (80)| 1, 227 
Mississippi: 2225020 ec ee ae (3) aU Shy ha Pe ee ee DOL RA Te Ba WEP) Orga ee (rity 2 SN | See 
Geortias2£ 2c. coins awe ees (9) Fay 4 PE See Pa (5) 14.74) ei nck en | ee 
EOWisian gate eee Sv ee (17) 15. 80 (16)} 1, 500 (14) 14. 90 (11)} 1,295 
OHOGHA We eee eee ee ee Pe | ieee | nO (4) 14. 62 (4)| 1,216 
Seininoles:... b 4 ey Leis CUIy |) Megan yl Eee as (2) |< 148712222 252) ee 


1 Arranged consecutively on basis of module in males. 

4 And theclosely blood-related Navaho. See Catalog, 1931. 

3 Relatively high skulls are found in narrow American crania, especially the Algonkin (Catalog, 1927), 
and also in some of the Eskimo (see author’s ‘‘Anthropological Survey in Alaska,’”’ 46th Ann. Rep. Bur. 
Amer. Ethn., 1930); but those are other matters. 

4 Oompare data in previous catalog. 
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CRANIAL MODULE AND CRANIAL CAPACITY—Continued 
DEFORMED SKULLS 


Males Females 
State or tribe Module Module 
Crania Gneen Crania epee Crania aoe Crania ya 
ter) ter) 
Cubic Cubic 
Centi- centi- Centi- centi- 
meters meters meters meters 
AIRKANISASE Et oe ne ona ee le cecen (32) 15. 40 (28)| 1,460 (45) 14.81 (37)| 1,274 
PRORMOSSABE eect eee toe owen asa nan (18) 15. 49 (16)} 1,465 (17) 14. 76 (17)} 1, 264 
IVEISSISSIP Olsen cee on neha sa (10) 15. 51 (1D 1,459 (11) 14, 85 (10) 1, 293 
POWISIGMNA? = so 58h s= ~~ esas aesek (17) 15. 66 (15)] 1, 522 (16) 14, 84 (11) 1,327 
TiC) (2) a alae ee a (8) WENO OR ees =o] bere ae (5) 14.81 (3)| ‘1, 250 
LEN CDN aS DS SSS Ce eee ae (2) 15. 84 (3)| 1,483 (2) 15. 35 (2) 1, 330 
FACIAL INDICES! 
UNDEFORMED SKULLS? 
Males Females 
State or tribe 4 : es np 
Speci-| Frjex | Speci-| index | SPeci:| index | Speci- | index 
mens total mers | upper | mens fora men upper 
JNE\ is vac tps SEE A ee Te qd) (87. 00) (1) (55. 10) (2) 87.13 (2) 54. 04 
IVVE TIC csPmeue reece eerste ren es |---------- (11) 523531 Seen as | nes nee ee 
87. 34 52. 24 87.13 } 52. 47 
Rloridae eee eee beet (90) |5 (84. 52- (138) |; (49. 42- | (62) |4 (83. 52- (82) (49. 44- 
92. 33) 8 54. 68) 8 88. 03) 4 53. 50)8 
(Guage Ie Ae 2 I ae a ee ee (5) yee cy) aS ee ee (7) 53.45 
Wowisianae = OLE Uke sos (7) 88. 32 (10) 52. 56 (10) 86.12 (18) 52. 88 
TDR TECH 0) ole 20 4 RES a ees | ee (i BAT eee rer se eee mere =e 
Mornnesseee okie. 2-52----- (4) 90. 35 (2) 53. 54 (10) 91. 26 (17) 55. 53 
PE KANSAS Pewee s See SSF te (23) 88. 93 (26) 53. 76 (24) 90. 65 (33) 55. 63 
UAE LENT a: aye eee em DD EE Ee) ee ae a Pe (2) 90. 00 (3) 56.18 


DEFORMED SKULLS 


ee LUE EEEEEEEEENSE GSES GREENE GEER 


Ala arin seers ceebe se aoe (1) (87. 50) (2) 52. 04 (2) 86. 31 (2) 54. 95 
Wlonida:s_ is> eee 2 et (5) 91.74 (6) 54. 45 (3) 89. 90 (3) 55. 56 
SOUSA AS eee ee (10) 86. 11 (12) 52. 55 (6) 83. 56 (9) 51.75 
IMIsSISSIN De. - = bo2ce-ea (5) 84. 02 (6) 51.39 (4) 86. 18 (7) 52. 63 
Moarmesseet. Fett < sir te 2s (10) 87. 42 (12) 51. 69 (6) 89. 86 (14) 54. 00 
Amkansagers 2) boo. 452s (15) 87.94 (22) §3. 27 (27) 89.14 (36) 54. 29 


ee 


1 Arranged consecutively on the basis of the upper facial index in males. 
2 No definite effect on the indices observed in the moderately deformed; but in pronounced deformations 


the indices are lowered. 
3 Range in locality groups. 


These facial indices are well within one class, and both, but partic- 
ularly the upper, have many analogies in other North American 
tribes. They are especially close to those of some of the Pueblos.* 


4 See Catalogs, 1927, 1931. 
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No definite sex differences appear in the total index, but the num- 
bers of specimens in this category is too irregular and mostly inade- 
quate to be of decisive value. The upper facial index tends in general 
to be higher in the females, owing to the relatively smaller bizygo- 
matic breadth in that sex. 

In deformed skulls the facial indices tend to be lower, owing to the 
fact that the fronto-occipital compression has broadened the vault 
and with it the bizygomatic diameter. 


FACIAL ANGLES 
UNDEFORMED CRANTIA 


Males Females 


State or Tribe Fi wef Eomba | heey ae 
Skulls Facial | Alveolar} gyi Facial | Alveolar 


angle angle angle angle 
° ° i ° ° 
Mlonidas-2re eos. eae. Ore. hee (89) 67.91 54.31 (66) 68. 72 53. 55 
Towisieana 28 io eee heey (7) 68. 70 52. 60 (10) 69. 60 52. 90 
Georerig se Ua Sewer ee 2s ee ees (5) 70. 00 52. 20 (3) 70. 50 50. 83 
TATKANGAR ot sere Nal ae ee 2 REL (21) 70. 30 55. 50 (27) 68. 50 51. 90 
Moexas aprons sees se ae hte eee (4) 71.00 54. 00 () 66. 00 41. 00 
SAYA DAINIG: Sey 22 at eon ke eer (2) 71. 50 54. 00 (3) 70. 20 53. 70 
Texas) MATTOW. 20 os-oe ae See ose ae (3) 73. 00 55. 00 (6) 69.17 45. 08 
MMONNOSSOC: w2ce ese sa a sehen seatee ease (3) 73. 83 56.17 (12) 70. 71 54. 33 
Choctawis2o2-- 22502255 -o cho oie soe | as eden gt Deedee [ee aeeee sees (3) 69. 17 51. 67 
DEFORMED SKULLS 
Miloriel aii ataeey es Bilan. ak ae See eae (4) 68. 75 57. 38 (3) 69. 37 50. OU 
Msoisign a ee oS be eS ee (12) 70. 40 54, 90 (7) 70. 20 54. 80 
IAT KaTISAS bs fa oe see ee ele oe (20) 70. 30 55. 28 (31) 68. 34 51.60 
Allahama: 24h) <2} ooh hae Eee Sie ee (2) 69. 75 59. 00 (2) 67.00 54. 25 
Ten neasseassies 15.54 Me see oo bees 2 oo le (8) 68. 70 54, 10 (11) 68. 82 52.45 
IMississip pies:2.- 2 2a ee cee (5) 65. 70 53. 50 (4) 67. 50 53. 60 


The differences in the group as well as sex means are moderate, 
irregular, and doubtless affected by uneven and mostly inadequate 
numbers; but as the indices are they harmonize with those of various 
other North American tribes ! and show nothing special, aside per- 
haps from the Texas females, which show the greatest alveolar protru- 
sion. Sex differences are fairly evident, especially in the alveolar 
angle—the females in general are somewhat more prognathic. 

The total facial and the alveolar angle appear to be, to a con- 
siderable extent, independent of each other. 

There is no clear effect of the deformation on either of the angles. 
In the best represented series in both categories the showings in the 
deformed and the undeformed crania are practically identical. 


1 See Catalog, 1931. 
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ORBITAL INDEX ! 


Male Female 
State Index in Index Index in Index 
Skulls | unde- | Skulls | in de- | Skulls} unde- | Skulls | in de- 
formed 2 formed formed formed 
Texas, narrow type .<.----..-2=-- (10) 82. 94 (1) | 81.88 (7) Tax t tal Pel Meher ga 
{MST GCSES Se ee ee ee eee (14) 87. 36 (15) | 88.35 (28) 92. 76 (17) 88. 33 
TANG a: 10 01: (Spe Sa pe (3) 87. 56 (3) | 89.10 (4) 88. 73 (2) 87. 87 
PROLISIBUS teak ee ane ncaa one (15) 87. 66 (15) | 90.00 (15) 89. 85 (12) 91. 00 
WU DISGTES) (0) 9) Cee (2) 87.75 C3) eS Oise. |e ee (14) 88. 58 
89. 23 90. 38 
; (groups (groups 
Wlorida.252-262+--2s<=--5--55-6-- (149) 85, 83- (5) | 90.72 | (112) 86. 05- [fcr nono [een 
94. 87) 95. 12) 
aia Sa oe (9) ph! 7 ef (a ian | fae (8) co) its ol eee a |S 8 
IATKANSAS Ee. soa5- ss 4anao-sasensa5 (29) 90. 26 (27) | 91.80 (34) 94, 24 (41) 92.45 
Texas, broad type.-_--...-.-.=--- (7) OL Obi sete 528 ees (3) 80)67" |e. 25c- loca 


The index as a rule is higher in the females. 

The range of the means is moderate, with Texas lowest, which 
strengthens other indications of its anthropological separateness from 
the rest of the Gulf States. The old native Arkansans had the highest 
orbits, considerably higher than the otherwise related Louisianians. 
The means of the Gulf region, however, fall well within those of the 
North American tribes.® 

The index in the deformed skulls is perceptibly higher than that in 
the undeformed in all the male groups, but in the females the show- 
ings, in two of the better represented series at least, appear to tend 
in the opposite direction. The deformation in the males exceeds in 
general that in the females, which may be responsible for the condi- 
tion; but the evidence is inconclusive. 


NASAL INDEX 


Male Female 

State or tribe Index in Index Index in Index 

Skulls | unde- | Skulls | in de- | Skulls} unde- | Skulls} in de- 

formed formed formed formed 
OO Pine ee see oo asasss7e~e= (9) 1 ER eas al a ene Bp (6) 46.86 | seeveecefectecees 
DANS rong Le (2) 48/802 2--- == |peeeene (4) 47. 22 (2) 49. 04 
TERN OSS Ce 5 a ae (14) 49, 05 (15) | 50.68 (23) 50. 92 (18) 50. 06 
LOGTHIn WS hp ee ee (15) 49. 23 (17) 50. 53 (16) 51. 43 (16) 52.95 
MISSISSIO Die = = - = -----=----5- (3) 49. 33 (12 )5 | BOHOOn  eeseuee a eee (14) 52. 34 
Uiltnittlh ss.5) 3 = eee (180) 49. 43 (6) 47. 52 (123) 49. 08 (4) 47. 63 
INARI ERE 5 eee (30) 49. 81 (28) 48. 81 (37) 50. 08 (42) 49. 80 
Taxag, broad type.-.----------=- (7) AQ\ OS) eae S ses | eeaneeee (3) 50385 |b2c-s2|oeoemeee 
MIDOCHAW Ee oe coc nac nk once once Soda | pwn seens | oocasesmn|=-=----|-2se=-2- (4) BO TO Nove suena aeeumeee 
SGI oe eee ae (10) BON BS cece Soret [eee eee locas oa een ae nmten 
Texas, narrow type----=--------- (10) 1. 59 (1) | 58.00 (7) BAS67 |ponnsacelecannemm 


De Ee 
1 Arranged consecutively. 
2 Mean of the two orbits. 
3In Catalogs 1927, 1931 
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The nasal index, barring Texas, is throughout of medium propor- 
tions (mesorhinic); in Texas alone it rises toward platyrhiny. This 
is one more difference which separates Texas crania from those of the 
rest of the Gulf States. 

In the female skulls the index tends mostly to be slightly higher 
than in the males, owing to predominantly lower relative height of 
the female nose. 

The deformed skulis show no regular significant difference in nasal 
index. 

The mesorhinic type of nose is widely represented in North American 


tribes.! 
INDEX OF THE UPPER ALVEOLAR ARCH 


Male Female 

State or tribe Index in Index Index in Index 

Skulls | unde- | Skulls | inde- | Skulls] unde- | Skulls | in de- 

formed formed formed formed 
MennGsseee. seas Ae (12) 81.77 (12) | 80.80 (16) 83. 63 (16) 81.70 
Texas, narrow type-_..--.-------- (5) 82. SoM euc nas. [pees ens (6) 87509) | ance sea ee 
Moxas broad ty peos2 + it i (5) S253, /CCE Sees 2 ates QQ) 89066) | 2 Sait eae 
VAT SATIS AS sta Bs 8 ng (23) 84.12 (26) | 82.45 (29) 81.05 (39) 85. 24 
PAY NIM De eae eerste ee eee ee (3) 84. 48 (2) | (79. 10) (2) 79. 07 (2) | (86. 26) 
Wiississippitet ls: DO L0 8 Ark (1) | (84.85) (6) | 82.04 () (85. 48) (10) 82. 50 
HMOUISIANAC eta ee see se eee (12) 85. 35 (13) | 86.57 (17) 85. 99 (7) 81. 60 
MOriGat = soeee a. Seen cee (106) 87.30 (5) | 83.78 (93) 86.79 (3) 85. 68 
@eorbia.es. sy sefed LG ss es (6) S708 HESS EE (6) S41GG" SSUES _ Ae Pose 
Ohoctaw tite 2 Se oa ee 2 ok eet eee (2) ttc A IN (Eee ne see ET 2 


The upper alveolar arch presents evidently regional differences of 
some significance. It is relatively broader in Florida and Georgia, 
and also Louisiana, than it is in the other States. The group range 
falls well within that of other North American tribes.? 

Sex differences in the index are irregular and doubtless mostly 
unreliable owing to inadequate numbers of specimens. 

The arch in the deformed in the majority of cases appears relatively 
slightly narrower, but there are exceptions, and the differences in the 
numbers of specimens in some of the cases make matters uncertain. 


1 See Catalogs 1927, 1931. 
2 See Catalog 1931. 
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SUMMARIES OF MEASUREMENTS 
MALES 
UNDEFORMED SKULLS 
{All measurements on deformed crania affected by the deformation are in parentheses] 
Florida ! 
Amelia 
ae St. esta Or- Near 
Wome St. Au- Pond Canav- Mel Belle- | Pensa- 
war Busting Beach | 4! | pourne | glade | cola Bay 
Smyrna 
Number of skulls ?___-_-__---_- (13) (16) (8) (9) (52) (6) (17) (4) 
Vault: 
Ie yale eee eee 18. 00 17. 96 18.11 18. 26 18. 06 17.91 18. 21 18.13 
Te yReaiel dese ee eee 14. 65 14. 76 14. 58 14. 99 14.77 15. 08 14.70 14. 45 
12 ae ee eee 14. 55 14, 20 14.00 14,12 14. 38 14, 32 14. 43 14. 80 
Oraniaiindexse 4 4.5 --- = 2 81.61 82.16 80.54 82.07 | 81.78 84.19 | 80.72 78. 96 
Mean height index__-_______-__ 88. 69 86. 55 85.55 | 86.04 | 87.64 86. 37 88.19 91.98 
MiCe rie EO eS ee 15. 79 15, 71 15. 58 15. 79 15.71 15. 86 15. 72 15.79 
(OLN OVY Cr yee tos eS La ee S| |e ee ere 1492560) (2. 2es el aes ee D O32.00 4) Sones se 1, 555. 00 
Face: 
Menton-Nasion height____| 3 12.40 | ° 13.30 11. 80 12. 62 12.78 13. 10 12. 65 312.90 
Alveolar Point-Nasion 
Ley ah es Ve ee ee 7. 46 7. 42 7,38 7.37 7. 62 7.93 7.67 7.63 
Isiqee ds le ee 14. 69 14, 92 13. 96 14, 35 14.77 15. 20 14, 65 13.95 
Facial index, total____._._____- 3 88.81 | 3 86.36 382.89 | 87.11 | 87.7 84.62 | 86.94 3 90. 21 
Facial index, upper___-_-__--_- 62.438 | 49.42 52.87 | 50.87 | 61.68 62.05 | 63.12 3 66.64 
Orbits: 
Mipantheight== == 26-2: 5.5 OB: 480 lace aoeos 3. 60 3. 50 3. 51 3.78 3. 57 3.58 
Mean breadth____________- Dake sf | eee 3.97 3.81 3.99 3.99 3. 94 3.78 
Wienmnting ex. Se ai so SEB eee 90.72 | 91.76 | 87.96 94.51 | 90.49 94.71 
Nose: 
Tore oe ae 5.32 5. 23 5. 28 5.31 5.27 5. 48 5. 45 5. 47 
12 Y a2 hi a eee A ee 2. 58 2. 36 2. 46 2. 68 2. 49 2. 46 2. 82 2. 53 
Hricexeeme = ere ere ns * 48.43 | 46.87 46.59 | 60.89 | 47.24 44.98 | 61.68 46.34 


1 In geographical sequence. 


2 Not all the measurements and determinations were possible on all the skulls; for the numbers with 


each item see the Summaries of Indices. 


31 skull, 


155192—40——10 
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SUMMARIES OF MEASUREMENTS—Continued 
MALES—Continued 
UNDEFORMED SKULLS—Continued 


{All measurements on deformed crania affected by the deformation are in parentheses] 


Florida ! 


Withla- noe 


Cedar couctin Tarpon | Perico | Captiva | Fort Island, | Semi- 
Keys River Springs } Island | Island | Myers Cone noles 

Number of skulls #.___..____- (13) (7) (20) (37) (26) (8) (33) (i) 
Vault: 

enetheee es ses IW AY) 18.16 18.13 | 18.33 18.30 | 18.20 18. 49 17.92 

IBTedd Gate aes sere ee 14, 38 14. 69 14.79 14. 58 14.79 14. 66 14. 68 13. 80 

Height esis wen eee elt 14. 06 14. 58 14,14 | 14.12 14,24 | 14.38 14.39 13.89 
Cranialiindexs 2) 225 81.10 80. 88 81.57 | 79.58 80.81 | 80.56 79. 40 77.02 
Mean height index_____._-_- 87.65 88. 20 86.138 | 85.69 86.00 | 88.60 86. 82 87. 59 
Modilee c= Sheers. antes 2 15. 38 15. 88 15. 66 15. 73 15.78 15. 61 15.91 15. 22 
Capacity. fee see U7 5; 000 | soe ean eee a eee LEU fila Dy ee 516/000 eee 
Face: 

Menton-Nasion height___ Ta Ui) Ee fase a 12. 62 12.65 | 3 12. 50 12.72 | 311.80 

Alveolar Point-Nasion 

Meighpsre eee oc SN TESS teas 7.73 7.58 7.52 7. 34 TBYR3 7. 09 

PBTeAd Ghee eee 4S SO eee eee 14.35 14, 64 14.77 14, 00 14, 78 13. 50 
Facial index, total___________ Le AZ Roh [essa liee Se Ly he Se 86.62 86.14 | 3 86.81 87.06 | 8% 83.10 
Facial index, upper_-_-----_- RY AE | eee 52.61 | 61.96 61.09 | 62.48 52. 48 62. 58 
Orbits: 

Mean height__.._-...-_- 3. 65 bis bat iti) ieee eee 38. 63 3. 67 3.70 De Oat veneer oee 

Mean breadth__-_-_-_-_- 4,13 BANTHt | Meee he 3. 97 3. 95 3.90 3299) fi eee 

Meaniindexs 22 2oic2 22 88.81 \|/"2 67.95 |\--2 22222 91.68 99.83 | 94.87 SOS6O! | Sesae as 
Nose: 

eich fe ae = ee ee 5.12 8 5.20 5. 40 5, 28 5.39 5.14 5. 50 5.18 

Breadth stesa se eee 2.49 3 2.50 2. 53 2. 53 2.41 2.50 2. 66 2. 62 

Tn exe ees 2 ak Se 49.47 | 3 18.08 46.91 | 47.91 44.83 | 48.64 48. 34 50. 58 


1 In geographical sequence. 

2 Not all the measurements and determinations were possible on all the skulls; for the numbers with 
each item see the Summaries of Indices. 

471 skull. 
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SUMMARIES OF MEASUREMENTS—Continued 
MALES—Continued 
UNDEFORMED SKULLS—Continued 


[All measurements on deformed crania affected by the deformation are in parentheses} 


Florida—Continued ‘Tennessee Alabama 


Hog | Safety | Clear- | Tampa | Weeden | Unde- De- Unde- De- 
Island| Harbor | water Bay Island | formed | formed | formed ‘aria 


Number of skulls_. (10) (27) (7) (15) (13) (24) (21) (6) (3) 
Vault: | 
Meneth-.—.- ==. = 17. 72 18.18 18.11 18.17 18.05 17. 94 (16. 52) 18.17 (16. 40) 
Breadthiss.2228— 14.11 14. 60 14.77 14. 43 14. 68 14.00 (15. 48) 14, 25 (16. 20) 
1S Wheto nee ee 14, 02 14, 26 14, 25 14, 27 (dam- 14. 38 (14. 42) 14.45 (14. 27) 
aged) 
Oranial index-_------ 81.94 80. 80 81.55 79. 88 81.84 77.99 | (98.69)| 78.44] (99.89) 
Mean height index__| 88.09 87.78 86. 69 CON OilPeaenie eas 89.18 | (89.85)| 89.47 | (87.17) 
Module: 22s 25-5... 15. 28 15. 59 15. 73 TOrage eee a aeee se 15. 54 15.49 15. 59 15. 67 
Wapacibyoeessous.4 2/8228. 1, 468. 00 |1, 491. 50 |1, 585.00 |._-.__-__- 1,456.5 |1,465.5 |1,460.0 1, 432.5 
Face: 
Menton-Nasion 
height. 4~-=.- 13. 08 12.98 | 311.40 HEQ5 ee a eA 12. 50 12.52 | 312.00 12. 35 
Alveolar Pt.- 
Nasion height_| 7.63 7.79 7.77 7.45 37.60 7.47 7.40 7.30 7. 58 
Breadth_____--- 13. 91 14.33 | 213.10 13. 98 313.90 13. 89 14.31 14. 05 14. 50 
Facial index, total__| 92.33 OOLTE | SPO | BROCE | ceee 90. 36 8&7. 42 | 387.00 86. 67 


Facial index, upper_| 54.07 68.66 | 364.96 61.93 54. 68 58. 54 61.69 56.10 §2.64 
Orbits: 
Mean height__-.| 33.70 3. 48 3.48 3.43 3.45 3. 38 3. 40 3. 52 3. 50 
Mean breadth-_.| 3 4.00 3.98 4.00 4.00 3.88 3. 87 3.85 4.02 3.95 
Mean index__--- 3 92. 50 87. 66 87.08 85. 83 88. 92 87. 86 88. 36 87. 56 88. 61 


38 Tay is ee ee 4.85 5.41 §. 30 5. 25 5. 43 5. 24 6.17 5. 22 5.18 

Breadth 2-8-2 2. 43 2.61 2.47 2. 51 2. 62 2.57 2. 62 2.55 2. 68 

Jha) (:\e Seo ee 50.00 48. 22 46. 54 47. 86 48. 16 49.05 50. 68 48. 80 61.20 
Mississippi Arkansas Louisiana | Texas 


Unde- De- Unde- De- Unde- De- Unde- | Unde- 
formed | formed | formed | formed | formed | formed | formeds| formed 


Number of skulls___.---------- (6) (18) (38) (40) (34) (23) (11) (7) 
Vault 

ToC tei Se ee 18.10 (16. 69) 17. 67 (16. 89) 18. 44 (17. 29)}| 18.94 17.79 

IBTeR GG Meee 2 eA oe 15. 04 (15. 33) 14, 28 (15. 07) 14, 34 (14. 84)} 12.79 14, 64 

IIR pees ean sok ek el 14. 40 (14. 58) 14.16 (14. 27) 14. 64 (14. 63)} 13.42 13. 40 
Mrsmialindex.--- 2-2-2 22k 83.09 | (91.84)| 80.81 | (89.28)| 77.80 | (85.82)| 67.51 82. 08 
Mean height index-___--------- 87. 89 (91. 80) 86.68 (89. 37) 89. 65 (90. 47)| 84.74 83. 08 
WroWiNet were noee 2. evoke leer 15. 51 15. 36 15. 40 15.79 15. 66 15.05 15. 22 
CWADACIU Vint cease Lol oe oe 31,640.0/1,459.0 [1,448.0 1,460.0 {1,501.0 |1,522.0 |-------- 1, 446.0 
Face: 

Menton-Nasion height....} 312.10 12. 13 12. 33 12. 30 12. 96 12.44 | 212.70 | 312.00 

Alveolar Pt.-Nasion height_| 37.40 7.32 7.48 7.46 7. 67 7.55 7. 33 7. 36 

Leine(i ta kA ae een ae ee 14. 40 14, 28 13. 88 14. 04 14. 58 14. 40 13. 36 14.18 
Facial index, total_.----------- 3 86. 43 84.02 88. 98 87. 94 88. 32 86.11 | 397.69 | 387.59 
Facial index, upper-.--_--------- 3 52. 86 61.89 53.76 §8. 27 52.66 62.55 | 54.26 61.58 
Orbits: 

Mean height. —.-..-.-.---- 331 3. 51 3. 54 3. 54 3. 55 3. 58 3. 21 3. 53 

Mean breadth..___..-.---- 3. 78 3.85 3. 92 3. 85 4.10 4.00 3. 87 3. 87 

Mean index. . . . -------- 87.76 91.18 90. 26 91. 80 87. 66 90.00 | 82.83 91.85 
Nose: 

eight eee ce An 5. 00 5.16 5. 32 5. 27 5. 40 5.30 5. 04 5.32 

TE effec o) 0 oe ae em 2.47 2. 62 2. 65 2. 56 2. 65 2. 52 2. 63 2. 66 

iG exetos et we ea 49. 88 50. 69 49. 81 48. 81 49. 23 60.58 | &8.17 49. 98 

31 skull. 4 Narrow type. 5 Broader type. 
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SUMMARIES OF MEASUREMENTS—Continued 
FEMALES 
UNDEFORMED SKULLS—Continued 


[All measurements on deformed crania affected by the deformation are in parentheses] 


Florida ! 
St. Augus- 
tine, 
Anastasia Nigar 
Georgia ate Johns| Island, Ormond | Canav- Mel- Canal 
iver Crescent Beach eral now Point 
each, 
New 
Smyrna 

Number of skulls 2_____________ (13) (7) (10) (16) (39) (6) (5) 
Vault: 

LOrspebea ) : thn cea Re a 16. 88 16. 94 17.01 17. 22 17.15 17. 32 17. 64 

Voi mets (64719 et js ob aes pe 14.11 14.11 13. 69 14, 31 14, 29 14. 27 13. 96 

18 Ketel a Aas ASS SP Sa 13.42 13. 56 13. 67 13. 62 13. 64 13. 45 13. 40 
Cranialindexss-=- 2 24-e =e eee | 83. 55 83. 31 80. 48 &3. 06 83. 34 82. 8: 79.14 
Mean height index_____._______ | 87.14 87. 54 88. 86 86.16 86.90 85.17 87.18 
Module teees ite elec ar 14. 74 14. 85 14. 78 15. 08 15. 01 15.01 14. 72 
NO AACE eee ae en Le oh) OE Shes OS eM 1295700) | 2a ee = oe ee ee See 31,450. 00 | 1, 270.00 | 
Face: 

Menton-Nasion height_____ T2520) eee SeROZO0! |e Bus ow 12. 04 311.90 11.15 

Alveolar Pt. Nasion height_ 7.09 3 6.40 7. 20 6. 93 bolle 7.15 6. 60 

IBTORG Loess et! sect Aa 13. 29 312. 80 13.05 13. 40 13. 83 13.55 13. 35 

Facial index, total__________ G8I8S YW eee S089 T a2 ae 88.08 3 88. 20 83. 52 

Facial index, upper_-______- 58. 45 50.00 3 57.58 61.74 52.36 62.77 49. 44 
Orbits: 

Meantheight 2.22222 2222 SHR eae ope 3. 43 43.30 3. 51 3. 40 3. 29 

Mean breadth___.__.______- Bt!) | emer ore 3. 67 43.90 3. 87 3. 88 3. 58 

IMieanimidex: 2) Sa eee OS9S6u| tue. a eee 93. 46 484.62 90. 56 87.74 91.96 
Nose: 

a3 C2) fa 6 iinet A ea 5.18 4.90 4. 87 4.93 5.13 5.05 4.75 

IBTea Girt. ee als eee ee 2. 43 2.00 2. 25 2.53 2.47 2.45 2.45 

ni dexts ote hore eee 40.14 40. 82 46.39 61.35 48.18 48. 61 61.58 


i In geographical sequence. 

2 Not all the measurements and determinations were possible on all the skulls; for the numbers with 
each item see the Summaries of Indices. 

3 One skull. 

4 Lefts only. 
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SUMMARIES OF MEASUREMENTS—Continued 


FEMALES—Continued 
UNDEFORMED SKULLS—Continued 


{All measurements on deformed crania affected by the deformation are in parentheses] 


Florida ! 


Belle- Near Tarpon | Safety | Tampa | Weeden | Perico 
glade | Boynton} Springs | Harbor Ray Island Island 


Number of skulls ?_ -___-_____- (26) (6) (10) (23) (15) (22) (61) 
Vault: 
1h Sye(iy | ee SO a 17. 29 17. 23 16. 97 17. 24 17. 36 17.19 17.47 
rend pier.) oe eS 14. 09 14,13 14. 09 14.11 13. 97 14.07 14.11 
LS GY oa ae I eo ee teh 13. 71 13. 37 13.13 13. 37 13.79) | Seeee See 13. 63 
Cranialindex! +. 2.22.25. ..2222 81.45 82. 01 83. 04 81.84 79.07 81.84 80.77 
Mean height index__.-.______-- 87. 03 85.68 85. 92 86.31 APY fr eee eS 86. 87 
TS 70 UIT Se OO a ee 15.07 14. 85 14. 56 14. 78 1 Ye ee ae 15. 06 
Oy UTA ee ee RSE ee Re a) ee NCEE) Di ege gee Saw ips) Be 1) De 31,360. 00 | % 1, 200. 00 
Face: 
Menton-Nasion height - ___- 11540222) eB) 11.45 19: 10},| 23. 11. 97 
Alveolar Pt. Nasion height_ TOS. tee 7.07 6. 88 6. 86 87.10 7.16 
1e ny La ON 5 SR a a TSSS0 We 27 ee 313. 20 13.10 13. 40 313.30 13. 67 
Facial index, total_________- SERIOUS. BE Bile Se Se 87.79 83:6): texee eet 87.85 
Facial index, upper____--___ UE By di) bee 2m ee 351.08 52. 42 61.49 3 §3. 88 52.60 
Orbits: 
IMesimnehon gt. 2 o8t2 2 ee RLY (hi [ae See cae | eye te =A 3. 34 3.31 33.60 3. 48 
Mean breadth______-___-__- Selo eens 2) Ae (PE ee 3. 88 3. 65 33.70 3.85 
IMGHITING GN etn 362s ee Arey EJ Ponies, ier aan fs ey Ve 86.06 90.75 3 97.30 90. 52 
Nose: 
LEIGY TCL: rile oe BR a 2 SAOU Gs aos eee 5. 07 4.94 4.90 3 5. 20 5.01 
iBresgtna es) ee Sk oe PAK ot) |= eee 2.30 2.48 2. 43 32.40 2. 50 
Hriglexweeeee, eee 22 Psa be Go. eet |e eee 45. 39 50. 25 49. 66 3 46.15 49.90 


1 In geographical sequence. 

2 Not all the measurements and determinations were possible on all the skulls; for the numbers with 
each item see the Summaries of Indices. 

3 One skull. 
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SUMMARIES OF MEASUREMENTS—Continued 
FEMALES—Continued 


Florida Tennessee Mississippi 
Ala- Choe- 
Captiva ikend, | Unde- | De- | Pama | taw | Gnae | De 
Island | Collier | formed | formed formed | formed 
County 
Number of skulls__...-____- (43) (36) (37) (24) (11) (4) (6) (26) 
Vault: 
Menethhe Sc eee we ae 17. 60 17. 65 16.99 | (15.83) 17. 06 16. 50 17.00 | (15. 72) 
BTCA Ea a whee atta 14. 07 13. 97 13.58 | (14. 70) 13. 85 13. 88 14.22] (15.01) 
Heights te -es ae ee 13. 24 13. 27 13.68 | (13.78) 13. 82 13. 48 14.50 | (13.90) 
Cranial) index! 2 eee 29.965 79.17 79.90 | (98.89)} 81.26 84.09 83.63 | (95.42) 
Mean height index_______-- 84. 24 85. 60 89.54 | (90.89)| 89.68 88.72 391.19 | (90.69) 
Module2= 22-22. - ack ee A 14. 89 14.77 14, 74 14. 76 14. 88 14. 62 215. 43 14. 85 
WADACICYi 222 22 cL n ee ee 1, 287. 50 |1, 297.90 |1, 269.1 |1, 264.4 [1,302.0 {1,216.3 /|31,175.0 1, 293. 5 
Face: 
Menton-Nasion height_} 11.60 11. 80 11. 59 11. 80 11. 87 LOWE) i ee ee 11.80 
Alveolar Pt.-Nasion 
heights. 2 = eres 7.07 7. 20 6.99 (pint 7.18 6. 97 36. 50 7.07 
iBreadthiss-=-- =e 13. 38 13. 42 12. 62 13. 19 13. 23 12. 45 313.40 13. 50 
Facial index, total_____.___- 86.78 87. 28 91. 26 89. 86 87.18 SOSOG a= 86. 18 
Facial index, upper____--__- 52.92 &8. 50 56. 8 54.00 54. 04 56.18 3 48. 60 62.63 
Orbits: 
Mean height______...-- 3.35 3. 53 3. 38 3. 33 3.49 3. 46 33.50 3. 40 
Mean breadth__--_-__-. 3.78 3. 86 3.65 3.77 3. 93 3. 83 3 4.00 3. 84 
Mean index___......--- 88. 53 91.46 92.76 88. 33 88.73 90. 88 85. 80 88. 58 
Nose: 
TCI DE See See te 5.10 5. 06 4.95 4,92 5.16 4.98 34.70 4.95 
Bread thes sec ee eee 2. 42 2. 43 2. 52 2.46 |. 2.44 2. 48 3 2.50 2. 59 
Tndexge res 50 See ik 47.44 48.00 50. 92 50. 06 47.22 49.76 3 63.19 52.34 
Arkansas Louisiana Texas 
Unde- De- Unde- De- Unde- Unde- Unde- 
formed | formed | formed formed | formed 5 | formed 6 | formed? 
INumberiol skulls 22 ee (52) (51) (29) (17) (7) (5) (3) 
Vault: 
Weng heats se seers es a 16. 69 (16. 11) 17. 21 (16. 40) 18. 14 17. 48 17. 20 
he ofc} (0) 0 PS ate PEs es oes 13. 84 (14. 63) 13. 98 (14. 41) 12. 64 13. 66 14, 47 
Helgi tet a haa ed Se 13. 68 (13. 72) 13. 80 (13. 71) 12. 66 12. 47 13. 08 
Oranialindext sos- eevee ee oe 82.96 (90. 79) 81.22 (87. &5) 69. 69 78.15 84. 11 
Mean height index...__-..-_-_- 89. 67 (89. 38) 89.15 (89. 00) 82. 23 80. 00 83.79 
NG Koyo be ee a eee 14. 74 14.81 14. 91 14. 84 14. 48 14. 54 14. 98 
Capacity ees a a Oe ee 1, 277.4 1, 273.5 1, 295. 0 1,327.3 | 31, 240.0 | 1,236.5 1, 375.0 
Face: 
Menton-Nasion height_--_- 11. 56 11. 39 11. 50 11. 25 10. 67 311.80 311.60 
Alveolar Pt.-Nasion height_ 7.13 ial 7.07 6. 86 6. 29 7.13 6. 65 
Brean Gis ee ene 12. 88 13. 26 13. 40 13. 34 12. 50 13. 33 13. 18 
Facial index, total__...........- 90. 65 89.14 86.12 83. 56 85. 22 3 88.72 3 87. 22 
Facial! index, upper__-_-----.--- 56. 63 54. 29 52. 88 61.76 50. 29 &3. 50 49.44 
Orbits: 
Mean theight.-2252. 2222052) 3. 53 3. 50 3.45 3.49 3. 21 3. 34 3. 30 
Mean breadth..........-.-- | 3.74 3.79 3. 84 3.84 3, 65 3, 82 3. 68 
Meantindexs 2 an) os; Se 94. 24 92. 46 89. 85 91.00 87.78 87.55 89. 67 
Nose: 
dE (2) U4 0) RN ee Bee 5. 07 5. 03 5. 04 4, 92 4. 59 4.93 4.77 
Breadth see eee eee 2. 54 2. 50 2. 58 2. 60 2. 51 2. 67 2. 40 
Index et eee eh pean | 50.08 49. 88 61.48 $2.95 54. 67 54.05 50. 36 


3 One skull. 5 Narrow type. 6 Medium type. 7 Broad type. 
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INTRODUCTION 


Tuts paper should be read in connection with ‘“‘The Opalinid Ciliate 
Infusorians,’”’ U.S. National Museum Bulletin 120, 1923, of which it is 
really a revision and a second part. About 30 new species and sub- 
species are described; species described by others since 1923 are con- 
sidered and illustrations and measurements copied; the taxonomy of 
the family is reviewed, as well as the data and hypotheses as to geo- 
graphic distribution; and former reviews of the literature (Metcalf, 
1909 and 1923a) are brought to date. Thus, Bulletin 120 and the 
present paper together cover the family Opalinidae as now known.' 

The whole body of data as to geographical distribution of the para- 
sites and the hosts is discussed in an attempt to answer a number of 
questions as to, e. g., place of origin of each of the several families, 
subfamilies, and some of the genera of Anura; the geologic period of 

1 The cytology of the opalinids described in the present monograph has not been studied in detail. The 
author welcomes and cordially subscribes to the findings and conclusions of his friend Dr. T. T. Chen, who, 
in a series of studies, has described the behavior of opalinid chromosomes during mitosis in greater detail 
than has been done previously. Dr. Chen has demonstrated for the first time for the opalinids the following: 
(1) Individuality of chromosomes; (2) diploidy; (3) the relation between chromosomes and nucleoli; (4) 
that the so-called “‘macrochromosomes” described by other investigators are not chromosomes or a distinct 
set of chromosomes different from the ordinary kind but parts of certain chromosomes; (5) that the so-called 
““midmitotic resting stage” described by other investigators is a misinterpretation, the nucleoli in the resting 
nucleus having been considered as chromosomes. These phenomena had escaped observation or proper 
interpretation by other workers, though some of them were working in the best laboratories for protozoan 


cytology. I have seen Dr. Chen’s preparations, and I am very glad of this opportunity to refer to the 
skill and accuracy of his beautiful studies, which place the cytology of the opalinids on a new and sound 


basis. 
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the origin of each group of these hosts; the routes and the geologic 
times of the distribution of several groups of hosts; the places and 
times of origin of the several genera and some of the subgenera of 
opalinids and the routes and times of their distribution. Paleogeo- 
graphic hypotheses of Arldt, Haug, Scharff, Schuchert, and others 
are tested by using them in connection with the distributional data 
from Anura and opalinids and seeing whether the hypotheses furnish 
reasonable explanations of the faunal data. The methods of specia- 
tion in the opalinids and the general principles of their evolution also 
are discussed. 
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DESCRIPTIONS OF SPECIES AND NEW DATA AS TO HOSTS AND 
DISTRIBUTION 2 


Genus PROTOOPALINA Metcalf 
PROTOOPALINA APPENDICULATA Fantham 
FIGURE 21 


Host: Rana fuscigula Duméril and Bibron, from Johannesburg, 
South Africa. 

This is a distinct and very 
interesting species, chiefly 
because of the marked tail. 
An elongated, slender, pos- 
terior end is characteristic 
of numerous species of Pro- 
toopalina. Inallofthem the mevne 21.—Protoopalina appendiculata Fantham, X 470. 
cilia are long at the anterior (After Fantham) 
end of the body, and they usually diminish in length and in number 
toward the posterior end, which is free of cilia. See p. 559 for a dis- 
cussion of the comparative structure of the posterior ends of different 
species in the several genera. 

Fantham’s specimens measured, in microns: Length, 87-136; 
width, 22-51. Nucleoli are described as 2 and 4 in different indi- 


2 The drawings that illustrate this section are generally incomplete; for example, usually only a few of the 
cilia are drawn, or but few of the nuclei in the multinucleate species; only few of the Jines of cilia are indi- 
cated and these only partially. Only enough is shown to give the features used in diagnosis of the species. 
A pair of dots outside the contour of the body in the drawings when found indicate the limits of the mor 
phologically anterior end. 
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viduals. Mitosis was not described, and in consequence the number 
of nucleoli is not definitely determined. 


PROTOOPALINA BIBRONII. new species 
FIGURE 22 


Type: U.S.N.M. No. 22621. 

Host: Pseudophryne bibronit Ginther, four infections from Australia 
as follows: U.S.N.M. No. 10968 from the Paris Museum; No. 63181 
from Port Lincoln, Kangaroo Island; and two, Nos. 64056 and 


Te 4 
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FIGURE 22.—Protoopalina bibronii, new species: Upper three groups of figures, X 146; other four, X 673. 


64057, from Ehor, New South Wales; these and the Port Lincoln 
specimen collected by Hoy. 

Measurements in microns: Body, 80 by 25 (average specimen), 
60 by 37 (wide form), 67 by 20 (narrow form); nuclei, 21 by 6, 17 by 
8, 11 by 6, 9 by 6; cilia line interval anteriorly 2, posteriorly 3. Nucleoli 
number 4. ‘The infection in frog No. 63181 (fig. 22, upper left group) 
shows many broad, flat forms, with regions of the protoplasm abnor- 
mal, the animals containing generally a huge, irregular, lateral vacuole. 
Had these abnormal, partly degenerate, usually flattened forms been 
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the only ones found, they would probably have been thought to be 
Zelleriellas. Indeed I so labeled the unstained specimens. Probably 
the host was dead some time before it and the parasites were preserved. 

This species is very distinct from any of the other Australian species 
described. It resembles P. intestinalis and P. hylarum and is classed 
with them in the subgeneric group 11, which contains the parasites 
characteristic of the bell toads. 


PROTOOPALINA BORNEONENSIG, new species 
Fiaure 23 
Type: U.S.N.M. No. 22622. 


Host: Polypedates reinwardit (Boie), U.'S.N.M. No. 57819, from 
Borneo. 


FIGURE 23.—Protoopalina borneonensis, new species, X 124 and 505. 


Measurements, in microns: Large specimen, 200 by 36; medium 
individual, 140 by 40; small specimen, 89 by 30; nucleus of medium 
individual, 17 by 8.5; cilia length, 9.1; cilia line interval in posterior 
half of body, 4.1. This species somewhat resembles P. africana 
Metcalf. 


“PROTOOPALINA CACCOSTERNI” Fantham 


FIGgureE 24 


Host: Cacosternum boettgeri (Boulenger), tadpole, from Johannes- 
burg, South Africa. 

Measurements, in microns: Length of body, 37.3-63.6; width of 
body, 6.4-11; length of nucleus, 6-8; width of nucleus, 2-3. Nucleoli 
“3 in each end of the nucleus when found in an anaphase of mitosis, 

This odd number of what appear to be daughter nucleoli seems incon- 
sistent with the derivation of half the number of nucleoli from the 
male and half from the female, and observation of the sexual phenom- 
ena in several species of opalinids seems to have shown that the male 
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and the female gamete each contribute the same number of nucleoli 
and that the zygote contains the double number. In several other 
species of opalinids an odd number of nucleoli seems to be present. 
How shall the puzzle be resolved? Chen (1936b) has shown that 
when two or more nucleoli are close together they may fuse into a 
single body. This offers a plausible explanation. 

I have tried for a number of years to get material for restudy of the 
sexual phases of the life-history in some Protoopalina, preferably the 
Protoopalinas of Bombina, the fire toad, either P. intestinalis or P. 
caudata, but repeated attempts have failed. The Bombinas, although 
successfully imported and living for more than a year in vivaria, do 
not breed. When freed by the dozens into apparently suitable environ- 
ments they are not seen again. 
And freshly imported specimens, 
arriving before the eggs are laid, 
do not breed or even copulate, and 
if set free disappear. The restudy 

FIGURE 24.—‘“‘Protoopalina caccosterni” Fantham, of the sexual phenomena must 

OT Ee a apparently be done in Europe if 
Protoopalina is to be used, but Zelleriella might be better as shown 
by the recent work of Chen (1936a and b). Metcalf (1909) failed to 
distinguish between the real chromosomes and other nuclear structures. 

Items of interest to take into account in connection with Fantham’s 
report of three nucleoli in daughter nuclei of P. caccosterni are: (a) The 
appearance of three nucleoli in daughter nuclei of P. ovalis (fig. 30) 
and of five nucleoli in the nuclei of several multinucleate species; (b) 
the presence of one large and three small nucleoli in each nucleus of 
P. axonucleata lata (see Metcalf, 1923a), the nucleoli not being in pairs, 
and of P. meridionalis (fig. 28); (c) the presence of one large nucleolus 
and a chromatin skein in the nuclei of cysts and of young forms of 
Opalina chattonr (Weill, 1929); (d) the presence of one large nucleolus 
and of scattered small chromatin granules in nuclei of adults of O. 
nucleolata (p. 538); (e) the transverse division of nucleoli in Protoopalina 
intestinalis and P. caudata at about the time of the ill-defined equa- 
torial plate stage (Metcalf, 1909), and the appearance of longitudinal 
splitting of the nucleolus in the telophases of the same nuclei (Metcalf, 
1909, cf. Konsuloff, 1922); [Are the apparently daughter nucleoli in 
the anaphases and telophases in Protoopalina really double?] (f) the 
origin of the nucleoli in the postsexual stages of the life history. These 
and other items should be studied. 

We should realize that “P: caccosterni”’ is reported only from tad- 
pole hosts. It may not be a Protoopalina at all but may be the 
Protoopalina-stage in the development of a Cepedea or an Opalina, 
though this is very unlikely, since no individuals with more than two 
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nuclei are reported and tadpoles naturally infected would probably 
show parasites of different ages, the older of which would be multi- 
nucleate if the adults were Cepedea or Opalina. 


PROTOOPALINA [CAPENSIS, new species] 


Host: Heleophryne regis Hewitt. 

Through the kindness of Dr. E. V. Cowdry I obtained two speci- 
ments of this very rare and extremely interesting little frog, collected 
by Dr. John E. Rex at Eastford, Krupna, Cape Province, South 
Africa. They were preserved in formalin and after some weeks were 
transferred to alcohol, not a satisfactory method of preservation, since 
formalin allows deterioration of the opalinids. One frog, 44 mm. long, 
now deposited in the U. S. National Museum as No. 67842, con- 
tained numerous Protoopalinas, slenderly pointed behind and belong- 
ing evidently to what I have described as the most archaic subgeneric 
group of this most primitive genus. The other frog showed no 
opalinids. 

Heleophryne was regarded by Hewitt as a leptodactylid, and such 
it appears to be from its external appearance and its arciferous 
shoulder girdle. But the leptodactylids are a family of southern 
South American origin, which colonized Australasia, entering by way 
of Antarctica. They are unknown in Africa except for Heleophryne, 
which is represented there by only two species. Is Heleophryne a 
true leptodactylid and, if so, how did it get from Patagonia to Africa? 
In South America and Australasia the characteristic opalinid of the 
Leptodactylidae is Zelleriella. If Heleophryne in South Africa carried 
Zelleriella, an opalinid that was evolved in South America in the 
Leptodactylidae and was carried wherever the Leptodactylidae have 
spread, it would clinch the evidence for the leptodactylid nature of 
Heleophryne and its origin from South American ancestors. It was 
this consideration that led Professor Cowdry to undertake to get for 
me specimens of Heleophryne. 

Zelleriella was not found, but rather a species of a more archaic 
group, representative of which are found in Patagonian and Australasian 
leptodactylids, in Papuan Hylas, and in tropical African Pipidae 
(Xenopodinae), and so the question of the origin and relationships of 
Heleophryne is still open. Its parasite is consistent with Heleophryne’s 
origin from a South American leptodactylid but does not clinch this 
hypothesis as finding Zelleriella would have done. If such was the 
origin of Heleophryne, the spread from Patagonia to Africa was later 
than the origin of leptodactylids in Patagonia, and this was later 
than the separation of Australasia from Asia in the early Cretaceous 
period, probably»considerably later. Interpretation of Heleophryne 
as a leptodactylid indicates connection between South America and 
Africa at least as late as the middle Cretaceous period. 
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Dr. Stejneger, however, has expressed doubt of the leptodactylid 
affinities of Heleophryne, in spite of its resemblance, suggesting that 
it may well be a ranid in a state of arrested development. Its parasite 
throws no light upon this suggestion. 

I am unable to give illustrations of the Protoopalina from Heleo- 
phryne, to which when found I gave the provisional name of ‘‘capensis, 
new species.” In some way, not understood, during my several 
years of illness the material has disappeared. It was of such unique 
interest that I separated it from the material of about 30 other species 
still to be studied, and placed it so carefully away that with all my 
searching it has not reappeared. Apparently moving my laboratory 
and getting settled in a new place, when I was too ill to give it proper 
attention, led to the disappearance of this especially prized material. 
The provisional name must not be accepted without more adequate 
description and the preservation of a type specimen. I gave it only 
for convenience of reference. The fact of the infection of a specimen 
of Heleophryne regis by a Protoopalina of the most primitive subgenus 
is, however, definitely recorded. 


PROTOOPALINA CAUDATA MICROHYLA Nie 


Fiaure 25 


Host: Microhyla ornata Duméril and Bibron, Indian Mus. No. 
17287, sent by Professor Annandale; collected at Harnai, Ratnagiri 
District (south of Bombay), among mountains. 

Measurements, in microns: Body, 147.7 by 43.3; nucleus, 14 by 8.5; 
cilia length, 9.7. Apparently 6 (?) nucleoli. 

This form resembles P. caudata. Its posterior end is slightly pointed 
in a few specimens. Its measurements are about as in P. c. dis- 


coglossi. 
PROTOOPALINA DORSALIS (Raff) 


FiGgurE 26 


Host: Limnodynastes dorsalis (Gray). I have had one good in- 
fection from a frog 54 mm. long (U.S.N.M. No. 64043) from Busselton, 
Western Australia, collected by C. N. Hoy, June 8, 1920. 

Measurements, in microns: Body, 240 by 60, 100 by 68, 180 by 33; 
nucleus, 25 by 8.9; cilia length, 9.8. Nucleoli, 4. 

My specimens belong apparently to Raff’s species. They are 
somewhat intermediate in appearance between P. caudata and P. 
intestinalis. I am therefore placing dorsalis, along with P. peroni, 
in group IT with them. 
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FiGur& 25.—Protoopalina caudata microhyla Nie: a-c, < 460; d, X 1010; b, a daughter cell just from trans- 
verse division (?); d, nuclei of an ordinary individual. 
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FiGuRE 26.—Protoopalina dorsalis (Raff), X 117 and 505. 


NN 


PROTOOPALINA LUZONENSIS, new species 
Fieure 27 
Type: U.S.N.M. No. 22624. 
Host: Kaloula picta (Eydoux and Souleyet), a gastrophrynid, from 
Luzon, Philippine Islands, U.S.N.M. No. 57758, 32 mm. long, very 
abundant infection. 
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Measurements, in microns, for some individuals: Body, 313 by 80, 
70 by 23; nucleus, 19 by 19, 20 by 15; cilia length, 9. 

The widely separated nuclei with no connecting thread help to 
distinguish this very long species. P. hylarwm (Raff) has this same 


FIGURE 27.—Protoopalina luzonensis, new species, X 249. 


feature, but it is nearly twice as large (linear measurement) and its 
nuclei are smaller. The number of nucleoli is undetermined. 


PROTOOPALINA MERIDIONALIS Fantham and Robertson 
Figure 28 


Host: Rana delalandii (Tschudi), from Johannesburg, South Africa. 

Measurements, in microns (given by Fantham): Body length 80- 
240, width 24-80; nuclei length 10-20, width 7.5-12.5. Note the 
large nucleolus in each of the nuclei in figure 28, 6 (cf. the dimensions 
under P. caccosternt). 


PROTOOPALINA MOSSAMBICENSIS Metcalf (?) 


Fantham found what he regards as this species in the same host, 
Rana adspersa Tschudi, from Johannesburg, South Africa. The 
measurements, in microns, he gives are: Body, 127 by 50. He reports 
the nuclei as ‘‘spherical to ellipsoidal.’ The specimens described by 
Metcalf (1923a) from Mozambique have slender, spindle-shaped 
nuclei even in the cysts, though one cyst is drawn with an unusually 
large, nearly spherical nucleus. In the adults Metcalf found the 
slender nuclei united always by a thread. The specific identity of 
the Johannesburg and the Mozambique forms seems doubtful. 
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PROTOOPALINA NYANZA Lavier 


Host: Varanus niloticus Linnaeus, from the shores of Lake Victoria 
Nyanza. This is probably an adventieous: temporary infection due 
to the host having eaten the natural, anuran host. It is unlikely that 


FIGURE 28.—Protoopalina meridionalis Fantham and Robertson: @, < 350; b, three nuclei, X 400. (After 
Fantham.) 


a lizard would have aquatic breeding and feeding habits that would 
allow propagation of its opalinid parasites, at least without an inter- 
mediate host. 

Lavier gives no drawings. The chief points on his description are 
as follows: Elongated, circular in cross section or some individuals a 
a little flat; length of body 88-212, width of body 20-43; nucleus 
length 13-20y, width 8-124; posterior spine 8-9» long. The resting 
nucleus shows 4 nucleoli. A unique (?, see Leger and Duboscq, 1904, 
Protoopalina saturnalis) band of nucleolar substance occupies three- 
quarters of the equator of the spindle and makes it difficult to count 
the individual nucleoli. Anterior cilia 22-25 long, the posterior 
ones grading down to a length of 6y; cilia line interval 3 in front, 3.54 
behind. The whole length of the body is ciliated except the posterior 
spine. The oval endospherules are 1—2u. 


PROTOOPALINA OCTOMIXA Fantham 
Figure 29 


Host: Bufo carens A. Smith, from Johannesburg, South Africa. 
Measurements given, in microns: Body length 175-425, width 55- 
140; nucleus length 26-36, width 18-27. Nucleoli 4. 
PROTOOPALINA OVALIS Fantham 


Figure 30 


Host: Rana fuscigula Duméril and sal from Johannesburg, 
South Africa. 

Measurements, in microns: Body length, 76-156.3, width, 30.8-84; 
nucleus length, 10-19, width, 4.5-14. Nucleoli 6 in large raditidablas 
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Figure 29.—Protoopalina octomita Fantham: a, X 75; b, a nucleus, X 800. (After Fantham.) 


3 in daughter cells with their nuclei recently from division (Fantham’s 
fig. 6) (see dimension under P. caccosterni). 

Fantham figures an arrangement of the lines of cilia that differs 
markedly from any I have ever found in any opalinid. In all other 
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FIGURE 30.—Protoopaling ovalis Fantham, < 470. (After Fantham.) 


species studied the lines are parallel and spiral. Fantham shows them 
as converging to the two ends of the body. It would be well to 
reobserve these animals as to this feature. The lines of cilia were not 
discovered in my rather poorly preserved P. ovoidea (Metcalf, 19238). 


PROTOOPALINA STEJNEGERI Metcalf 
Figure 31 


Host: Ascaphus truei Stejneger, from the Olympic and Siskiyou 
Mountains in extreme Northwestern United States. 

For the sake of having all known opalinids at least briefly mentioned 
in U. S. National Museum Bulletin 120 or in this paper, which is 
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really a second part of that bulletin, I am copying some of the figures 
and part of the data from my former descriptions published elsewhere. 

Measurements, in microns: Length of body 170 (large), 124 
(medium), 62 (small); width of body 24 (large), 23 (medium), 17 


C 


FIGURE 31.—Protoopalina stejnegeri Metcalf: a, Three individuals, X 50; b, posterior end of an individual 
slightly more magnified; c and d, X 450; ¢, X 400. (From Metcalf, 1928a.) 


(small); length of nucleus 14 (large), 13 (medium), 7 (small); width of 
nucleus 9 (large), 8 (medium), 6 (small); cilia length 10-12; nucleoli 6. 


PROTOOPALINA TRANSVAALENSIS Fantham 


FIGURE 32 


Host: Bufo regularis Reuss, from Johannesburg, South Africa. 

Measurements of ordinary individuals, in microns: Body length 
318-506, width 65-125. A young individual measured 165y long and 
53u wide, a precystic individual measuring 96y long and 28y wide, a 
binucleate individual just hatched from the cyst measuring 46u long 
and 18, wide. 
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FIGURE 32.—Protoopalina transvaalensis Fantham, X 160. (After Fantham.) 
PROTOOPALINA XAMACHANA, new species 


Figure 33 


Type: U.S.N.M. No. 22625. 

Host: Hleutherodactylus luteolus (Gosse), a leptodactylid, from 
Jamaica, West Indies. Two preserved specimens of this host were 
examined, both collected by W. Harris, August 18, 1905. One showed 

no infection; the other, 29 mm. 

long, was abundantly infected. 

Two elongated nuclei, often 

dumbbell-shaped, with 4 nucleoli 

in each end, are usually found. 
* The yellow hosts along with their 
eggs were found by Harris in the 
water in the cups at the bases of 

Bromelia leaves growing as epi- 

phytes on trees on Mount Di- 

abolo. Itis interesting that these 

— c “aquatic” tadpoles in Bromelia 
b i /) cS leaf cups are infected like other 
aquatic tadpoles that live in 

much larger pools. 
FIGURE ratepeae vee ea new species: Measurements, in microns: 
Body 90 by 40, 90 by 30, 52 by 
14; nucleus (elliptical, in anaphase) 18.1 by 7.1, nucleus (dumbbell- 
Eh spe, early telophase) 27 by 6.1; cilia length 10; cilia line interval 
2;nucleoli4. A few of the animals show a slight epee point. The 

character of the nuclei places this species in group V. 


PROTOOPALINA XENOPODOS Metcalf 


I described this species from Xenopus calcaratus Buchholz and 
Peters, from the Belgian Congo. Fantham describes what he regards 
as the same species from X. laevis from Johannesburg, South Africa. 

Fantham gives measurements, in microns, as follows: Body length 
82-144, width 14-27; one ciliate 156 long and 31 wide; tailed gamete 
from tadpole 44.2 by 5.8. Nucleoli 4 (Fantham says 8 but shows 4 
at each end of the dividing nucleus). 
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PROTOOPALINA YUNNANENSIS, new species 
Fieure 34 


Type: U.S.N.M. No. 22626. 

Host: Bombina maxima (Boulenger), from the Province of Yunnan, 
southwestern China, at the eastern end of the 
Himalaya highlands. 

In the only specimen of this bell toad that 
I had for examination (U.S.N.M. No. 86068) 
four distorted Protoopalinas were found. 
Figure 34, a, shows the least distorted speci- 
men, and figure 34, b and c, show single 
nuclei from pairs in two others. The nucleoli 
are fragmented in each case. 

Measurements, in microns: Body about 230 
by 46; nucleus (the longer) 18 by 10. 

This species differs from P. luzonensis 
in having the nuclei near together in 
the center of the body instead of far @ Cc 
apart (one far forward, the other near = pyigune 34.—Protoopalina 
the middle). They are probably dis-  sunnanensis, new species: a, x249; 
tinct. This is the species referred to, ae haha eee cr - 
but not described, in my paper on 
the bell toads and their opalinid parasites (Metcalf, 1928a). 


PROTOOPALINA YUNNANENSIS CHENI, new subspecies 


Figure 35 


My friend Dr. T. T. Chen sent me slides and drawings of Pro- 
toopalinas from Bombina maxima Boulenger collected in Yunnan, 
and he has kindly allowed me to include his form in this paper. It 
is much larger and has larger nuclei than yunnanensis, and in every 
individual seen the nuclei are united by a thread. 

In each of the other species of Bombina studied—igneus, pachypus, 
and orientalis—there are found two species of Protoopalina. Bombina 
igneus and B. pachypus, occurring in Europe, each carry (but not 
in the same individual) P. caudata and P. intestinalis. Bombina 
orientalis, which is found in an extensive region centering around 
the base of the Korean Peninsula, carries (also in separate individual 
hosts) P. macrocaudata and P. orientalis. Protoopalina caudata has 
6 nucleoli; P. intestinalis and P. macrocaudata have 8; their number 
is undetermined in P. orientalis, P. yunnanensis, and the form cheni. 

Protoopalina yunnanensis and P. chent more nearly resemble each 
other than do either of the other pairs of Protoopalinas in a species 
of Bombina, and we can indicate this by classing, say, chent as a 
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subspecies of yunnanensis. It would, however, seem well to know 
the number of at least the nucleoli in the two Protoopalinas from 
Bombina maxima before deciding more than tentatively as to specific 
or subspecific divergence between them. If the numbers of the 
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FIGuRE 35.— Protoopalina yunnanensis cheni, new subspecies: a, A group of individuals from one infection, 
X 133; 6, an individual X 482. 


nucleoli are different in the two forms it would seem natural to class 
them as separate species. Among the specimens of the form Dr. 
Chen has sent me are none that show mitosis, and so nucleolus 
number has not been determined. 

Bombina maxima occurs in the probable ancestral home of the 
Discoglossidae (see Stejneger, 1905), and its Protoopalinas may well 
be the most archaic of the species infecting the Bombinas. The most 
probable view of the origin of the Bombinas and their Protoopalinas 
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seems to be that B. marima is the most ancient of the four hosts and 
that its two closely similar Protoopalinas show an early condition of 
evolutionary divergence. In B. orientalis, during its wandering to 
its present home near the base of the Korean Peninsula and during its 
subsequent residence there, the two Protoopalinas, probably already 
present, diverged still farther to give the now very distinct species 
P. macrocaudata and P. orientalis. Two Bombinas, or perhaps their 
common ancestor, wandered north from southwestern China and 
turned westward to reach Europe. During this extensive period of 
migration and of residence in the west, the species evolved into two, 
one, B. igneus, now living in the low country, the other, B. pachypus, 
living among the hills, although their habitats overlap. B. igneus 
breeds usually in larger pools of still water or in sluggish streams, 
while B. pachypus is more likely to lay its eggs in small, perhaps 
transient, pools, even in puddles in wheel ruts. Probably as a result 
of their overlapping habitats and the consequent at least occasional 
common breeding pools, the two hosts still carry the same two species 
of Protoopalina. If the altitude preferences of the two species of 
Bombina should become more sharply distinct, causing them to breed 
always in separate pools, B. igneus only at low altitudes, B. pachypus 
only at higher altitudes, opportunity would be given for evolution 
to develop in each host its own distinctive two species of parasites, 
as has occurred in B. orientalis. 
Measurements, in microns, of Protoopalina yunnanensis cheni: 
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PROTOOPALINA LIMNOCHARIS Nie 


FIGURE 36 


Host: Rana limnocharis Gravenhorst, from Nanking, China. 

Body is rather flattened and about 10 times as long as broad. The 
greatest width is at a region a little anterior to the middle of the body, 
and from there the body tapers very gradually toward the ends. 

The two pear-shaped nuclei are connected by a long thread. The 
anterior nucleus is situated at about the anterior sixth, while the 
posterior one lies a little anterior to the middle part of the body. 
Each nucleus contains about 10 nucleoli of different size and shape 
and irregularly disposed. 

166877—40——2 
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The layer of ectosarc is rather thick and consists of very large and 
prominent alveoles. The endospherules in the endosarc are large, 
being ellipsoidal, rounded, or pear-shaped. 

Measurements for a number of specimens, in microns: Length of 
body 238-428.4, width 22.8-36.1; length of nucleus 22.8-26.6, width 


C 


FIGURE 36.—Protoopalina limnocharis: a, Structure of the animal, X ca. 250; b, cross section, posterior to 
the midregion, X ca. 500; c, two young animals soon after binary fission, X ca. 250. (After Nie.) 


9.5-13.3. The measurements of some of the endospherules show the 
average length to be 2.7y, and the average width 0.94. The meas- 
urement of the cilia line interval of one animal was 1.9u on the ante- 
rior end and 3.4u on the posterior end. 

This species seems to be closely related to Protoopalina filiformis 
Metcalf (1923a). It differs from the latter mainly in number of 
nucleoli (6 in P. filiformis). The body is more flattened and the 
endospherules are much larger as compared with P. filiformis. 


PROTOOPALINA PINGI Nie 


Fiaure 37 


Host: Rana plancyi Lataste, from Nanking, China. 

This species is relatively small. The body is somewhat spindle- 
shaped, the posterior end being narrow or sharply pointed while the 
anterior end is somewhat narrow and rounded. The animal is usually 
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bent to one side at the anterior end. The layer of ectosarc is fairly 
thick. The endosarc in the axial region of the body contains numer- 
ous endospherules, and 4 to 6 (usually 4) ellipsoidal or rounded nuclei. 
The number of the nucleoli, as seen in midanaphase, are distinctly 6. 


FIGURE 37.—Protocpalina pingi Nie: A group of individuals showing the range of size and shape. (After 
Nie.) 


In a number of animals measured length of the body varies from 55 
to 160u, width of the body from 12.5 to 26, diameter of the nucleus 
from 10 by 5yu to 12.5 by 7.5u. 


Genus ZELLERIELLA Metcalf 
ZELLERIELLA BRASILIENSIS (Pinto) 


Ficure 38 


Host: Crossodactylus gaudichaudii Duméril and Bibron, from Rio 
de Janeiro, Brazil, one specimen, 16 mm. long, uninfected, and a 
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FIGURE 38,—Zelleriella brasiliensis (Pinto) from Crossodactylus gaudichaudii: a, X 460; 6, X 249; c, X 117; 
GE eT; ee 00: 
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second, 31 mm. long, very abundantly infected; also a tadpole, 55 
mm. long, in which were found some Protoopalina-like larvae. 
Measurements, in microns: 
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ZELLERIELLA BRASILIENSIS (Pinto) (?) 
Figure 39 


In a tadpole of Leptodactylus ocellatus (Linnaeus) from Manguinhos, 
Rio de Janeiro, Brazil, were two sorts of opalinids, one Zelleriella 


FiGuRE 39.—Zelleriella brasiliensis (Pinto) (?) from a tadpole of Leptodoctylus ocellatus, * 820. 


(fig. 39), the other Cepedea. The tadpole measured (in mm.): Total 
length 59, length of body 18, length of hind legs 12; no forelegs visible. 
The Zelleriellas measured, in microns: 


Measurement a b 
Body lengths Soe ibe on 2 ee She de a ae ae 82 90 
Body -widthe. vo. DOS. We ee ek Ae ne 39 22. 5 
Nucleusilenotht 21 si Bee ne 28 a Yo eee ek a ee ee 12. 2 12 
Nucleus’ width: 2220 oe e812 oo2u: 2 Rie eee 8.3 9 
Cilia lengths one a ce iso 7 9 9 


Interval between lines On Cilia ogee ee ee 2 2 


OPALINID CILIATE INFUSORIANS—METCALF 485 


Nucleoli seemingly 6, but they were not observed in anaphases of 
mitosis, where they are most easily and reliably counted. The 
second individual shown in the figure (fig. 39, 6) seems almost a Pro- 
toopalina and represents, doubtless, a Protoopalina stage in the de- 
velopment. The species is probably brasiliensis, the usual one found 
in Leptodactylus ocellatus, but study of more material would be neces- 
sary to determine. The Cepedea present in the same tadpole is de- 
scribed on page 512. There are in the infection a number of individuals 
that are abnormal, as indicated by one of their two nuclei staining 
uniformly dark with Delafield’s haematoxylin (fig. 39, 5). 


ZELLERIELLA URUGUAYENSIS, new species 


Figure 40 


Type: U.S.N.M. No. 22627. 

Host: Bufo arenarum Hensel. Five specimens from Montevideo 
were infected; 16 from the same locality carried a huge Zelleriella up 
to four times as large (linear dimen- 
sions) as Pinto’s Z. brasiliensis, with 


which it might carelessly be confused. lide 0 
The largest specimens of Pinto’s > \ O 


species (I have studied his slides) are a 50 LZ, 
much smaller than the smallest from a 

B. arenarum, and the nuclei are situ- 2) 

ated farther back in the body. The dees it 
largest individuals of Z. magna, from a G 


Venezuela, in Leptodactylus typhonius 


ne 
(Daudin) are as large as the smallest ba 
specimens in B. arenarum, but the 0 [Co O 
shape is very different. The largest O OW 
Z. opisthocarya, from Nicaragua, in 7 


B. coniferus Cope are as large as 
medium-sized specimens from B. 
arenarum and they agree in shape, 
and the position of the nuclei is usually well back on the body, but the 
nuclei are but half as large as in the Montevideo species. This is 
clearly distinct. 

Measurements, in microns: 


FIGURE 40.—Zelleriella uruguayensis, new 
species, from Bufo arenarum, X 59. 


| 
Measurement pile! Large Medium Small 
Bovigtlenstie £00) ale yerallo you 338 441 327 | 245 
Body: widths s Pg 2-2 2s Fee 401 247 195 140 
Nucleus length 20 2 22-2 ees 55 65 44 25. 7 


ames RO ONS FOS Pe eee eee oe 
The nucleoli are probably 6 in number. 
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Two individuals were found broader than long and with four nuclei 
in a line across the much widened body. I interpret this as due to 
the delay of one longitudinal division. A much-elongated individual 
with 10 circular nuclei I interpret as due to repeated nuclear division 
without fission. The direction of the rows of cilia in this specimen is 
nearly transverse to the greatest length of the body. The condition 
is still more abnormal than that shown in the 4-nucleated forms, 
more than two morphologically longitudinal fissions having been 
omitted and the ‘width’ having become greatly overdeveloped. 
The host of these Zelleriellas had been kept in captivity for about 10 
days before its parasites were studied. 


ZELLERIELLA URUGUAYENSIS QUADRATA, new forma 
FicurE 41 

Type: U.S.N.M. No. 22628. 

Host: Bufo dorbignyi Duméril and Bibron. 


In this host from Rio de Janeiro, and perhaps also from Monte- 
video (records confused), are many infections containing individuals 


FIGURE 41.—Zelleriella uruguayensis guadrata, new forma, from a tadpole of Bufo dorbignyi, X 750. 


shaped like and as large as small Z. uruguayensis, and they have as 
large nuclei; among these are other individuals having a more or less 
truncate posterior end. Comparison with undeveloped Z. antunesi, 
to be described, from tadpoles of Bufo crucifer suggests that the broadly 
truncate condition is due to what is really an undeveloped point or 
rudimentary tail at one posterior angle, the other being rounded. In 
some individuals the posterior end appears split, the nascent point 
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being demarcated by a furrow at its base from the rest of the posterior 
end of the body. This is an intermediate condition between the 
“species” uruguayensis and antunesi. I am describing it as a form of 
Z. uruguayensis. 

Measurements, in microns: 


Measurement a b Cc d e 
LRGs ein 9 sei dE 276 2GR >|" 2a ele olen ee 
Bodyewidthesta ses eee Je ve 184 7 al at US SN | er Pa 2 


Muuisusilength 2 224252. - 2202 a. 2- ates 34,:4:| 86.)-- 25.2 4 BF. 2.1.36.2 
WNiieleusiwadthi oe Lee ee 26. 8 24 25. 2 | 21.2 | 30 

Cilia line interval, posterior_______-___-_-- ea ema Nae I ed Ss A) BO 
Cilia line interval, anterior_____-_______-- 2152. Se CS. 535] eee 


Nucleoli 6. 
The form quadrata, with the same general measurements, is found 
also in Bufo crucifer. 


ZELLERIELLA ANTUNESI Pesséa 
Ficursrs 42, 43 


Hosts: Leptodactylus ocellatus (Linnaeus), Bufo crucifer Wied, B. 
dorbignyi Duméril and Bibron, and B. arenarum (Hensel). 

In these four hosts at Rio de Janeiro and at Montevideo there are 
Zelleriellas that it is difficult to distinguish, for after study of many 
infections one realizes that they 
seem to grade into one another. 

One form, Z. antunesi, is astonish- 

ing. It is usually quite distinct, = 

but in a few infections its most 

distinctive character, the remark- 

able tail, is but little developed. 

When the tail is in the usual con- A b d 


dition, the body of the animal is 
almost double, consisting of a 
lower portion without tail and a 


FIGURE 42.—Zelleriella antunesi Pess6a: a—c, From 
Bufo crucifer; d, from Leptodactwlus ocellatus. All 
SOT. 


second upper portion fused in front 

with the lower, but becoming more and more elevated behind, until at 
the back of the body it forms a high, narrow ridge, which is drawn out 
to a cylindrical, pointed tail projecting upward and backward to a 
distance almost equal to half the length of the body. Study of individ- 
uals in which the tail is developed to varying degrees, especially those 
infrequent individuals in which it is almost rudimentary, shows that 
in its fundamental morphology the tail is the posterior point that 
occurs in many species of all four genera of opalinids. It will be 
discussed later. 
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FIGURE 43.—Zelleriella antunesi Pessoa (*) from tadpoles of bufo crucifer: Free-hand drawings from life or 
from nonpermanent specimens treated with acetic acid or with acetocarmine. Magnifications not 
recorded. All are in Protoopalina-larval stages. 


Measurements, in microns, of 4 individuals—a, b, and c from Bufo 
crucifer, d from Leptodactylus ocellatus: 


Measurement a b aan d 
luéngthot (main bodyii 2 37 NN cee 89 2g ey a ee 100 
Bength to tipsof tale!  fAl oy 2 ry ee 146 149 175) 125 
Widthiof-body 22h eo ee A ig 68 70 23 60 
Length ef nucleus: 35. See a ee eee 229) eas 23 1% 
Width o¥nucleusi:2 . Js) 20222 bee eee 12.8 | 13.9 15 12.3 


ZELLERIELLA ANTUNESI QUADRATA, new forma 


Type: U.S.N.M. No. 22629. 

Host: Bufo crucifer Wied, from Rio de Janeiro, Brazil. 

Of 24 individuals of this toad, 12 were uninfected with opalinids, 
5 bore abundant Z. antunesi, 2 showed Z. uruguayensis, and 5 bore 
intermediate forms either with slight tails or a peculiar angular con- 
tour, not protuberant, where a tail might have developed. These 
last might almost be called forma quadrata. Their small nuclei dif- 
ferentiate them from the species uruguayensis. In a small pond, 
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with some adult toads, were many tadpoles; of those examined sev- 
eral bore interesting small Zelleriellas, with tails developed to dif- 
ferent degrees, but none were found of fully adult shape. In one 
smaller tadpole were Zelleriella larvae in the Protoopalina stage and 
other cells that perhaps were stages in the development of male 
gametes. 

Figure 43 shows free-hand sketches from living parasites or non- 
permanent preparations from tadpoles of B. crucifer. They resemble 
Protoopalinas of what I have considered the most archaic subgeneric 
group. They have elongated posterior ends, slender, unciliated, and 
sharp-pointed. One, not drawn, shows two nuclei still united by a 
thread after division. Another shows a single nucleus with several 
axial excretory vacuoles in front of and behind it. These individuals 
may represent Zelleriella larvae in a Protoopalina stage or they may 
be stages in the development of male gametes. These forms from 
the tadpole host were studied with a magnification of 1,010 diameters 
after staining with acetocarmine and were not kept. 


Of 28 adult specimens of Leptodactylus ocellatus from Rio de Ja- 
neiro, 15 bore no opalinids, 13 were infected with large or small Zel- 
leriellas. Fourteen of these frogs had been in captivity for six weeks 
or more, and on this account the opalinids may have disappeared 
from some of them. Some of the parasites were Z. uruguayensis, 
some Z. brasiliensis, a few were Z. antunesi, and some were inter- 
mediate, such as I am calling forma quadrata. In one individual 
typical Z. brasiliensis and Z. antunesi were present, their nuclei 
being large in antunesi and small in brasiliensis. This is one of the 
few instances in which I have found in one individual host what seem 
to be two species of opalinids. 

The conditions of parasitism in Leptodactylus ocellatus, Bufo dor- 
bignyi, B. crucifer, and B. arenarum, both in Brazil and in Uruguay, 
are very puzzling. There are large Zelleriellas with large nuclei 
(“uruguayensis”), small Zelleriellas with nuclei of half the relative 
size (“brasiliensis’’), tailed forms (“antunesi”’) with nuclei of the 
relative size found in ‘“‘uruguayensis,” and posteriorly truncate forms 
(“quadrata’’) with nuclei relatively large. Through guadrata forms 
antunesi seems to grade into Z. uruguayensis but not into Z. brasi- 
liensis. 

ZELLERIELLA DUBIA, new species 


Figure 44 


Type: U.S.N.M. No. 22630. 

Host: EHupemphiz nana Boulenger. Three specimens from Angra 
dos Reis, State of Rio de Janeiro, Brazil, showed no opalinids; three 
were heavily infected. 


490 PROCEEDINGS OF THE NATIONAL MUSEUM 


Measurements, in microns: 


b (divid- 

Measurement a ing) 
engthiot bod yas teense ek ce ee ee 180 124 
Widthyofi body see aoe een Cie ne ee 130 148 
INucleus'lenp tine sees ee SEM 2 SO aes ant | a ee 25 
Nucleusywidthl ) =. 2ieasee. he Fo Skee eee | eae 10 


@iliaiTinesin beryl eee a Nise eI eG AS | Lg | 


Many of these Zelleriellas show numerous cytoplasmic parasites, 


VoL, 87 


the amoebae (Stabler and Chen, 1936), which were not studied. 
This species is thinner behind than in the front part of the body, but 


FIGURE 44,—Zelleriella dubia, new species: a, X 59; b, X 230; c, X 505. Inc the six smaller bodies are 


parasites. Further work of Stabler and Chen (1936) shows that they are amoebae. 


the posterior edge is not quite so conspicuously thin as in some forms 
of the genus Opalina, e. g., O. ranarum form truncata (Metcalf, 1923). 

This large Zelleriella is of different form from Z. magna. It differs 
from the opisthocarya group in the more anterior position of its nuclei. 
None of the specimens shows so definite a posterior point as does Z. 
patagoniensis. It is much larger and has relatively much larger 
nuclei than Z. brasiliensis. Studying whole infections, shape, size, 
and measurements, I am impressed that it is a distinct species, if 
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indeed there be distinct species in this exasperating genus that refuses 
to play the Linnaean game, but it is difficult to give a diagnostic 
description. Yet, on the basis of the strong impression from the 
study of whole infections of this and other Zelleriellas it resembles, I 
am giving it a distinctive name, pending more detailed study of 
further material from this species of host. 


ZELLERIELLA OVONUCLEATA, new species 
Ficure 45 

Type: U.S.N.M. No. 22631. 

Host: Leptodactylus pentadactylus (Laurenti). One specimen 
from Bello Horizonte, Brazil, 135 mm. long, was uninfected. A 
rectum of another specimen from the same locality, given me by Dr. 
Lauro Travassos, showed very few Zelleriellas. 


FIGURE 45.—Zelleriella ovonucleata, new species, X 249. 


Measurements, in microns: 


Measurement Large Small 
Mere HOG DOGY .58 esa RS = tn SES me 104 83 
VTS Se F084 0) 03 yl angled ai eg iia pg ee ged eye of 58 42 
Bieetornleneiine. ° em Parana eee eee oe 23 15. 7 
Maeeteowiditl. 3.14) oo ek oe ee eee 18 9 


In size and shape of body and of nuclei, and in relative size of body 
and nuclei, this form agrees with a Zelleriella from Bufo sternostignotus 
Keferstein (see Metcalf, 1923a). The nuclei of the latter form were 
never found so elongated as in the form from Leptodactylus penta- 
dactylus, but the difference is slight. I am naming the species Z. 
ovonucleata and am naming the form formerly mentioned tentatively 
as Z. [of Bufo sternostignotus] as subspecies bufonis of the species 
ovonucleata. 
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ZELLERIELLA [of Eleutherodactylus miliaris] 
Figure 46 


Host: Eleutherodactylus miliaris (Spix), from Angra dos Reis, State 
of Rio de Janeiro, Brazil. 


FIGURE 46.—Zelleriella lof Eleutherodactylus miliaris): First group of figures (a) X 146; all others X 673. 


Of three specimens, about 55 mm. long, one was very abundantly 
infected with a rather small Zelleriella. Measurements, in microns: 


Measurement a b c d 
Length ofibody 22" o.2 i271. bits ouiarey BO ae ye 90 | 91 76 hers 
Widhit pi hodwiss 00 0... 6 Nl pecan eens 70 | 55 | 89 53 
Nuctens lengths. 262 2 2) SOE eS eS ea eee lesa Eon ks) fio 
Niclets widths sf) 0 oe) Oe Re Ren age 12° 1 13.8 8 7 
Lengthoot cilias oe tah oe Aa ae Sa ee LO ape Sede eat, PAPC A os JE 


Nucleolus number undetermined. In many nuclei they are not seen 
at all, the nuclei being parasitized. In shape of body and large size 
of nuclei compared with the size of the body, this form is close to 
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one I have referred to, without definitely naming, as Z. [trinitatis] 
(Metcalf, 1923a) and to Z. hylaxena Metcalf (op. cit.), but the dividing 
nuclei differ from those of the latter species. It should not be named 
without more detailed study of nonparasitized material. 
ZELLERIELLA [TRINITATIS] Metcalf 
Figure 47 


Host: Hlosia lateristrigata Baumann,’ one specimen, from Be co dos 
Reis, State of Rio de Janeiro, Brazil. 


Ficure 47.—Zelleriella [trinitatis] Metcalf from Elosia lateristrigata: a, X 249; b, X 460. 


Measurements, in microns: 


Large 
Measurement Large (divi cos g) Small 
Menggnvon body..2.=2b.- 6 i222. a8 s4s-0 ou 147 130 80 
WinIMnMsIN OGY 5. os on a ee 86 150 48 
Pengtn-or nucleus_- +. 1++=--22----=-=~=2-< 24. 5 50 12.5 
Wit niOmmicleigurna +2 = Aes feet es Wie 2 16.9 10 


This form resembles Z. [trinitatis] Metcalf (1923a) from Phyllobates 
trinitatis Garman, from Venezuela, but the individuals from Elosia 
were larger. Detailed cytological study of infections from both hosts, 
which my material has not allowed, might well show diagnostic dif- 
ferences, so I am only provisionally assigning the present forms to 
the Venezuelan species, which itself was only provisional. 


3 Possibly a wrong identification. 
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ZELLERIELLA PISCICOLA Da Cunha and Penido 
Figure 48 
Da Cunha and Penido (1926) reported a Zelleriella in a ‘‘catfish”’ 
from the Paraguay River. 


FIGURE 48.—Zelleriella piscicola Da Cunha and Penido: a, An ordinary individual; 6, an individual in 
division; ¢ and d, pairs of nuclei after division; e, a pair of resting nuclei. Magnification not indicated, 
(After Da Cunha and Penido.) 

Measurements, in microns: Body length 70-110; body width 50-60; 
cilia 10-12, longer in front, shorter behind. Nucleoli, 4 in number, 
show individual constant differences from each other during mitosis, 
but there are not two ofeach kind. (See the discussion of Protoopalina 
caccosterm, p. 469, for interpretation.) 

ZELLERELLA ORIENTALIS Nie 
Fiaure 49 


Host: Microhyla ornata Boulenger, from Nanking, China. 

The outline of the body is roughly leaflike. It is broadest at the 
anterior, which is slightly curved and somewhat obliquely truncated. 
The posterior portion is the narrowest and terminates abruptly to a 
minute sharp point. The cilia are arranged in many longitudinal or 
slightly oblique rows. The cilia vary in length, those of the anterior 
end are 14.1, while posteriorly they average 11.74. The two large 
nuclei are ellipsoidal, one being located at the anterior half and the 
other near the middle or at the posterior portion of the body. Each 
nucleus contains eight (?) nucleoli in midanaphase. The chromosomes 
are very distinct and more numerous than the nucleoli. The endo- 
spherules are either rounded or dumbbell-shaped. 

Measurements, in microns: In a number of individuals length of 
the body varies from 87.5 to 120, width of body 45.0 to 70, thickness 
of body 19.6 to 32.2; diameter of nucleus from 12.5 by 9.6 to 16.0. The 
measurement of the cilia line interval of one animal was 3.1 at the 
anterior end, 4.5 in the middle portion, and 6.3 at the posterior end. 


ib alt Ae 


may 


Microhyla ornata: a, A group of animals showing the range of 


FIGURE 49.—Zelleriella orientalis Nie from 


(After Nie.) 


1; ¢, two pairs of dividing nuclei. 


size and form; b, showing the structure of the anima 
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ZELLERIELLA CORNUCOPIA Carini 
Figure 50 


Host: Leptodactylus ocellatus (Linnaeus), from Brazil. 
The body is flattened and curved. The anterior end is much wider 
than the rest of the body. The outline of the animals appears to be 


FIGURE 50.—Zelleriella cornucopia Carini from Leptodactylus ocellatus, X ca. 380. (After Carini.) 


trumpet-shaped. The larger specimens measure 180-220, in length; 
in these the anterior end is 75-100y in width. The two spherical 
nuclei measure 20-22, in diameter. 


oO 


SOu 


FIGureE 51.—Zelleriella corniola Carini from Leptodactylus ocellatus. (After Carini.) 
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ZELLERIELLA CORNIOLA Carini 
Ficure 51 


Host: Leptodactylus ocellatus (Linnaeus), from Brazil. 

The body is slightly flattened, long, and curved. This species 
measures 70-90u in length, and the anterior end is the region of 
greatest width. From there, the animal gradually decreases in width 
toward the posterior end, which is pointed, and in some specimens 
twisted. Two nuclei, 8-10u in diameter, are located about 5y from 
each other in the anterior half of the body. 


ZELLERIELLA FALCATA Carini 
Figure 52 


Host: Engystoma ovale Schneider, from Brazil. 
This species of Zelleriella found in Séo Paulo is very much flattened 
and often presents a certain degree of twisting. It has a rather 


FIGURE 52.—Zelleriella falcata Carini from Hngystoma ovale. No magnification given. (After Carini.) 


variable form, sometimes spindle-shaped, sometimes cone-shaped; 
however, the form that has been observed most frequently and that 
appears to be the most typical is that of a comma, more or less elon- 
gated. The anterior end is large and obtuse, the posterior end slender. 

The size is highly variable. The small forms are often fusiform and 
measure nearly 50-100y in length and 20-30y in width. The well-de- 
veloped individuals, with the characteristic form of a comma, measure 
200-300 in length and 40—-80y in width. 

The two spherical nuclei, about 15-17y in diameter, are found at 
the anterior part of the animal. Each nucleus has nucleolar substance 
in the form of small irregular blocks. The two nuclei are situated 
obliquely to the axis of the body. The distance between the two 
nuclei is about 20-25n. 
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ZELLERIELLA FOLIACEA Carini 


Figure 53 


Host: Leptodactylus ocellatus (Linnaeus), from Brazil. 

This species of Zelleriella has an irregular, round outline. The 
body is very thin, having the appearance of a leaf. The body some- 
times shows longitudinal folds. It resembles Z. leptodactyli Metcalf 
(1923a), which is much smaller. The majority of the animals belong- 


F1GuRE 53.—Zelleriella foliacea Carini from Leptodactylus ocellatus. (After Carini.) 


ing to Z. foliacea measure 200yu in diameter; some of them are over 
300u. The two spherical nuclei measure 25y in diameter. Eight nu- 
cleoli have been observed in this species. 


ZELLERIELLA TRUNCATA Carini 
Fiaure 54 


Hosts: Leptodactylus ocellatus (Linnaeus) and L. sibilatriz (Wied), 


from Brazil. 

This species of Zelleriella is truncate in shape. These animals are 
found only rarely and almost always with other Zelleriellas that are 
regularly oval in shape. The anterior end of Z. truncata is rounded, 


166877—40——-3 
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the posterior end appearing as if cut off at the tip. The protoplasm 
at the posterior end is less dense and highly vacuolated. These 


FIGURE 54.—Zelleriella truncata Carini from Leptodactylus ocellatus. (After Carini.) 


animals measure 80-150y in length and 45-65y in width. The two 
nuclei located in the middle of the body are spherical, measuring 
10-12 in diameter. (A restudy of this species is desirable.) 


ZELLERIELLA BOIPEVAE Carini 


Fiaure 55 


Host: A snake, Ophis meremmii (Wagler), from Brazil. 

This species of Zelleriella was found in considerable number in the 
terminal portion of the intestine of the snake. These opalinids are 
irregularly oval in shape, the anterior part of the body being a little 
thinner than the posterior part. They measure 100-150, in length 
and 60-90 in width. The body is flattened and has a thickness of 
25-35u. There is a narrow zone of ectoplasm. The endoplasm is 
vacuolated and contains many endospherules. Two spherical nuclei, 


FIGURE 55.—Zelleriella boipevae Carini from Ophis meremmii, X cas 335. (After Carini.) 
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located in the middle of the body, measure 12-15, in diameter; they 
are 15-20u apart. The nucleolar substance is either in the form of a 
compact block or oftener in the form of irregularly distributed blocks 
adjacent to the nuclear membrane. 

This snake feeds on anurans, and it is possible that this is merely an 
adventitious infection. (The description of this species is not suffi- 
cient to allow comparison with other species and determination of its 
affinities.) 


ZELLERIELLA JAEGERI Carini 


Fiaure 56 


Host: Asnake, Liophis jaegeri (Giinther), from Brazil. 

The body is oval, greatly flattened. This species of Zelleriella 
averages 60-73, in length and 34-42y in width. Two spherical or 
slightly oval nuclei are found in the midregion of the body, measuring 
10-12y in diameter. They are 5-Sy apart. 


FIGURE 56.—Zelleriella jaegeri from Liophis jaegeri, X ca. 560. (After Carini.) 


ZELLERIELLA ARTIGASI Unti 


Host: Bufo marinus (Linnaeus), from Brazil. 

The body is oval and flattened, measuring 60-70, in length and 
30-40u in width. The shape of the body in the majority of the 
specimens is that of an egg of Schistosoma mansoni. Characteristic 
of this species is the presence of a transparent tail, which is 
devoid of cilia. Both nuclei are spherical, measuring on the average 
9-12; they are 6-7y apart. Within each nucleus one, two, or three 
nucleoli of different shapes are found adjacent to the nuclear mem- 
brane. 

ZELLERIELLA species (2) 


Ficgure 57 


Host: Elosia lateristrigata Baumann. Of six specimens from Angra 
dos Reis, State of Rio de Janeiro, Brazil, two were infected. 
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FIGURE 57.—Zellerielia sp. (?) from Elosia lateristrigata: a, A group of individuals from one infection, < 207; 
6, an individual X 750. 
Genus CEPEDEA Metcalf 
CEPEDEA SAHARANA Metcalf 

Host: Rana esculenta ridibunda Pallas. 

This Cepedea from this frog was first described from Algiers. 
Gourvitsch (1926) later reported it from Tashkent, Turkestan, under 
the name Opalina elongata (see Metcalf, 1927b). I have since found 
it in the same host from Beluchistan (U.S.N.M. No. 26194). 


CEPEDEA BUERGERI SINENSIS Metcalf 


Fraure 58 


Host: Bufo gargarizans Cantor, imported from China and given me 
by Dr. K. K. Chen, of Eli Lilly & Co. 

Figures of these stocky specimens are given and some measure- 
ments, in microns, from the one shown in figure 52, b: Body 190 by 


FiGurE 5&—Cepedea buergeri sinensis Metcalf: a, X 78; 6, X 673. 
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120; nuclei 9.9 by 9.9, daughter nucleus 9.6 b ividi 
.9 by 9 .6 by 7, dividing nucl 
13.8 by 7.1; cilia line interval in front 2.2. ; aD 


CEPEDEA BORNEONENSIS Metcalf 
FiaurE 59 
Host: Bufo jerboa Boulenger, from Trong, Lower Siam. One host 
(U.S.N.M. No. 24041), 28 mm. long, was abundantly infected. 


The Siamese Cepedeas from this host are considerably flattened and 
are larger than the Bornean individuals. Their nuclei are for the 


FIGURE 59.— Cepedea borneonensis Metcalf: a, X 117; b, X 1010. 


most part elongated but less so than in the specimens from Borneo. 
In all the specimens from both localities the nuclei mostly lie with 
their long axis longitudinal. More or less flattening is not rare in the 
genus Cepedea, but this occurs in the elongated species more than in 
forms of this type. 

Measurements, in microns: Body 100 by 38, 80 by 30, 60 by 29, 
100 by 42; nuclei of last specimen 4.6 by 4.6, 6.3 by 2.9, 5 by 3.8, 
9.9 by 3, 3.1 by 3.1; length of cilia in same specimen 9.8; cilia line 
interval 2. 
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CEPEDEA CELEBENSIS, new specics 


Figure 60 


Type: U.S.N.M. No. 22632. 

Host: Bufo celebensis Schlegel, from Teneboon, Celebes, East 
Indies, two specimens (U.S.N.M. Nos. 55395 and 55394), both in- 
fected, one very heavily. 


FIGURE 60.—Cepedea celebensis, new species, from Bufo celebensis: a, X 146; b, X 673. 


Measurements, in microns: Body 134 by 40, 66 by 33, 120 by 50; 
nuclei spherical 4, 4.8, 3.9, dividing 9.9 by 2.1, 8.4 by 2.4, dumbbell- 
shaped 13 by 2.8; cilia line interval 2.5. 

This species differs in shape and in range of shapes from C. formosae 
and C. fujiensis, and from C. siamensis in smaller size and relatively 
smaller nuclei and especially in the slender, much-elongated form of 
the dividing nuclei. 


CEPEDEA CELEBENSIS 
Ficure 61 


Host: Bufo divergens Peters, from Djambajan, Borneo, two speci- 
mens—U.S.N.M. No. 51727, 32 mm. long, uninfected, and No. 
51725, abundantly infected. 

Measurements, in microns: Body 1381 by 45.3, 90 by 30, 107 by 
36.6; nuclei 5 by 4.2, 4.7 by 3.2, half of dumbbell-shaped nucleus 
7.4 by 2.8; length of cilia 8; interval between lines of cilia anteriorly 
2.6; interval between cilia in a line 1.7. 
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FiGurE 61.—Cepedea celebensis: From Bufo divergens: a, X 117; b, X 673. 


FiaunE 62.—Cepedea hasseltti, new species: a and 6 and others grouped with them, X 249; c, X 1019. 
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CEPEDEA HASSELTIH, new species 


Figure 62 


Type: U.S.N.M. No. 22633. 

Host: Leptobranchium hasseltii Tschudi (=Megophrys). 

A specimen of this pelobatid from Tamandjaija, Bantam, Java, 
collected by Bryant on January 19, 1909 (U.S.N.M. No. 62366), 80 
mm. long, was fairly well infected with a rather small, stocky Cepedea 
with small, spherical nuclei. Another host of the same species 
(U.S.N.M. No. 3097), from eastern Borneo, 53 mm. long, bore no 
opalinids except numerous cysts. 

Measurements, in microns: Body (fig. 62, a@) 100 by 62, (fig. 62, b) 
63 by 30, (fig. 62, c) 92 by 36.9; other measurements from figure 62, c: 
Dividing nucleus 3.5 by 3.5, spherical 4, 3.2; cilia line interval 2.5. 


CEPEDEA MICROHYLAE, new species 


Fiaure 63 


Type: U.S.N.M. No. 22634. 
Host: Microhyla leucostigma Boulenger. 


em 
i 


FIGURE 63.—Cepedea microhylae, new species: a, X 249; b, X 1010 
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A specimen of this gastrophrynid from Kuching, Sarawak, Born 
(U.S.N.M. No. 53650), 21 mm. long, bore ea Copedeas with 
rather small, spherical, or somewhat elongated nuclei and cilia of 
medium length in widely separated lines. They seem distinct. 

Measurements, in microns: Body 130 by 36, 100 by 17, 100 by 20. 
Further measurements from last specimen: Nuclei 4, 5 by 3, 4 by 
3.3, 5.8 by 2.3; length of cilia 6; interval between lines of cilia in 
anterior part of body 3.8. 


SS e/ 


Fiaure 64.—Cepedea hosei, new species: a-c, X 146; d and ¢, X 678. 


CEPEDEA HOSEI, new species 


Fiaure 64 


Type: U.S.N.M. No. 22635. 

Host: Nectophryne hosei Boulenger. Two specimens from the 
Landak River, western Borneo, found in copulation, the male (U.S. 
N.M. No. 36315), 67 mm. long, well infected, the female (U.S.N.M. 
No. 36314), 100 mm. long, with no opalinids; two other specimens 
from the Kendawangan River, southeastern Borneo, 73 and 103 mm. 
long, the larger a female with eggs and bearing many opalinid cysts 
only, the smaller animal with no opalinids. 

This Cepedea has long cilia in lines unusually far apart. Some in- 
dividuals have nearly all nuclei elongated and large, probably ap- 
proaching division; others show most of the nuclei smaller and about 
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spherical. In general appearance of an infection, in size and shape 
of individuals, and in the large nuclei they resemble the Asian- 
Malaysian group of species. About the only diagnostic distinction 
is the coarseness of the ciliation. 

Measurements in microns: 


Measurement a b c d e 
Body___------------|116 by 34 |80 by 29 |100 by 70 | 100 by 70 |100 by 43 
INTE CIOS 22 Aes: SU VERS WS oo ee ON TE eee ne aes 10 by 5.7 |5.8 by 5.8 
INU] SUES 2h See Ny Goel | ce, 2h ns belle NC Ce 9.8 by 6.4 |5.1 by 5.1 
1 BESO a aNNCoh Be cfd Le PaRRy ‘ees OER Re FNS Pe shi SR 14.5 13. 8 
Ciligilinesnterval fos |2220 Ls a ee ee ee 3 3.5 


CEPEDEA SIAMENSIS, new species 
Fiaure 65 
Type: U.S.N.M. No. 22636. 


Host: Bufo asper Gravenhorst, from Trong, Lower Siam, two 
specimens, one heavily infected. (U.S.N.M. No. 24033.) 


FIGURE 65.—Cepedea siamensis, new species: a-c, X 249; d, X 1010; 
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Measurements, in microns: Body (a) 116 by 58, (b) 64 by 24, (c) 
100 by 40, (d) 94 by 32. Other measurements from d: Nuclei 5.2, 
6 by 5, 6.5 by 4, 6.2 by 4.8, 4.8 by 3; length of cilia 7.1; interval be- 
tween lines of cilia 2.6. 

This Cepedea is somewhat like C. fujiensis but is only half as large, 
has nuclei a little smaller, and is more diverse in form. It also some- 
what resembles C. formosae but is a third shorter, has nuclei of nearly 
twice the dimensions, and, again, is of more diverse shapes. It 
seems a distinct species but related to them both. 


CEPEDEA VIRGULA (Dobell) 


Opalina virgula DoBELL, 1910. 


Host: Polypedates leucomystax (Gravenhorst). 

Dobell described as Opalina virgula opalinids from this host from 
Ceylon. He very kindly sent me a slide. I have infections in two 
specimens of this host from Tenasserim, Malay Peninsula (U.S. N. M. 
Nos. 34515 and 34516), each 41 mm. long, and one infection from 
Pulo Sianten, Anambas Islands (U. S. N. M. No. 26552), 70 mm. long, 
a tremendously heavy infection. Comparing these with Dobell’s 
slide and description shows that they are the same and that they 
should be assigned to the genus Cepedea. This genus had not been 
created in the year 1910, when Dobell’s paper appeared, and the 
wrong classification was my own error. These Cepedeas are mostly, 
but not always, unusually flat and might almost be regarded as 
Opalinas of the subgeneric group Opalinae angustae, but comparison 
with infections from other regions shows their affinities. A narrow 
Opalina from Ceylon was an anomaly, for the narrow species of this 
genus are North American or were derived from North America 
(e. g., O. obtrigona Metcalf, 1923a). The indications that this species 
is a Cepedea therefore solve a difficult puzzle. 


CEPEDEA MOGYANA (Carini) 


Fiaure 66 
Opalina mogyana CaRInI, 1937. 


Host: Hyla leucophyllata (Beiris), from Angra dos Reis, State of 
Rio de Janeiro, Brazil. 

Of three specimens of this frog two were well infected with a dimi- 
diata-like Cepedea. The lines of cilia are widely spaced, the nuclei 
of medium size. The nuclei contain spherical masses of nucleolar 
substance, which recall Weill’s species Opalina chattoni, but no 
chromatin spireme, such as is in the latter species, was seen. 

Measurements in microns: Body (a) 144 by 48, (b) 122 by 30. 
Other measurements from a: Nuclei 5.4, 4.5, 3.8; interval between 
lines of cilia in the anterior part of the body 3.1. 
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FIGURE 66.—Cepedea mogyana (Carini): a and b, X 117; c, X 1010. 


CEPEDEA SPINIFERA Metcalf 


Host: Oxydozyga lima (Tschudi). 

This Cepedea in this host has been reported from Java (Metcalf, 
1923a). The present abundant infections in the same species of 
host are from Baudon (U.S.N.M. No. 67244) and Lem Sing (U.S.N.M. 
No. 67313), Siam. Two other specimens from Siam were uninfected. 


CEPEDEA LEMURIAE, new species 


Fiaure 67 


Type: U.S.N.M. No. 22637. 

Host: Polypedates rhodoscelis (Boulenger). 

A single specimen of this tree frog from Madagascar (U.S.N.M. 
No. 60658), 38 mm. long, a female with eggs, is abundantly infected 
with rather large Cepedeas, which, as in C. dimidiata, show small, 
slender individuals and also very much swollen larger individuals. 
These all have small nuclei. The individual marked z in the figure 
shows an irregularity of contour, indicating probably a thin pellicle 
and soft, flabby body. Such individuals are rather numerous in the 
infection, as they are in infections of C. multiformis (tropical America), 
C. seychellensis (Seychelles Islands), C. hispanica (Spain), C. minor 
(France), and some others. This species has a combination of 
characters not seen in any other Cepedea described and is named as a 
distinct species, after the former Indian Ocean continent of which 
Madagascar is reputed to have been a portion. 
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FIGURE 67.—Cepedea lemuriae, new species: a, b, and z, X 117; c and d, X 1010. 


Measurements, in microns: 


Measurement a b c d 
18 fe RN Ee ee aire 200 by; 73:\c1O- by 20'\ 23S. eee Ge eee 
ipecteasn mee ee el ee OF ahs eee 6.5 by 2.8 
3.9 By rae eer 3.7 by 3.7 
3 by 3 (daughter 
nucleus) sess ese 3.5 by 2.3 
5 by 3 (dividing 
nucleus) 
Meret erste Mis A re | Re es ee 2 
Interval between lines 
it (US a A el VLE a ee eee 8 DY See ees Si Use oes ee 3 
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CEPEDEA RUBRA (Carini) 


FicurE 68 
Opalina rubra Cartn1, 1937. 


Host: Hyla minuta Peters, from mountains near Rio de Janeiro, 
Brazil. 


FIGURE 68.—Cepedea rubra (Carini) from Hyla minuta: a, X 1010; b and c, X 249. 
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Two out of five specimens, 22 mm. long, were infected with a 
rather flat Cepedea. Its nuclei are very small, their diameter about 
equal to the interspace between the lines of cilia. (C. rubra is longer 
than C. dimidiata of any subspecies. In C. paraguensis (Metcalf’s 
C. dimidiata paraguensis, 19232) the smallest nuclei are about as large 
as the largest in C. rubra, but the larger are twice as large as the usual 
ones in the latter species. The appearance of the infections as a 
whole in the two species, the shapes, and the percentages of indi- 
viduals of the several shapes, are different. 

Measurements, in microns: Figure 68, a, width of body 34.6, 
nucleus 3.1, 2.1, dividing nucleus 7.6 by 1.7; length of cilia 7.7; cilia 
line interval 2.7. Figure 68, 6, body 200 by 23. Figure 68, c, body 
90 by 12. 

CEPEDEA RUBRA (Carini) 


Fiaure 69 


Host: Pseudopaludicola ameghint (Cope), from Minas Geraes, 
Brazil, 7 specimens, 4 uninfected, 3 showing heavy infections. 


FiGcurE 69.—Cepedea rubra (Carini) from Pseudopaludicola ameghini: a and b, X 249; ¢, X 1010. 


These frogs were all dead, perhaps 18 hours or so, before they were 
opened. Probably in consequence of this, the Cepedeas were very 
slow in their movements and were much twisted spirally. These 
belong to the group of more or less elongated species with soft pellicle 
and soft bodies. They so intergrade as to be difficult to distinguish. 
The present specimens seem the same as the forms in Hyla minuta. 

Measurements in microns: (a) Body 200 by 30; (0) body 90 by 17; 
(c) body 64 by 22; nuclei 3.4, 3, 2.7; dividing nuclei 4.9 by 3. 
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CEPEDEA RUBRA (Carini) (?) 


Figure 70 


Host: Tadpole of Leptodactylus ocellatus (Linnaeus), from Manguin- 
hos, Rio de Janeiro, Brazil. 

Three stages of development of this opalinid are shown in the draw- 
ings: The youngest, a, in a Protoopalina axonucleata condition; b, a 
somewhat older larva whose nuclei are beginning to be irregularly 
distributed through the cytoplasm; and c, approaching the adult 


FIGURE 70.—Cepedea rubra (Carini) (?) from tadpole of Leptodactylus ocellatus, X 820. 


condition. The small size of the nuclei suggests resemblance’ to 
C. rubra rather than to C. longa, and this is emphasized when we 
remember that in the development of Cepedea the young individuals 
have proportionally larger nuclei than the old. C. dimidiata ,para- 
guensis] Metcalf has still smaller nuclei, much smaller. But the 
assienment of these larvae to the species rubra without seeing an 
adult is of most doubtful validity, but it seems the most probable 
of the three species known to occur in the region. 
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‘Measurements in microns: 


Measurement a b c 
odverometn 22> 2. oe Leste 
eewwiden a = 28 5 id FF MB 
Diameter of nucleus: ...2........ = 3. 6 2.4 to 3 | 3.6 to 5, av- 
BepgthoPeiia 20. 2k mor) tes 9.7 hes) 
Interval between lines of cilia________|____________ nahaaen SSE AR RBED °° 


CEPEDEA PHILIPPENSIS, new species 
Fiegure 71 
Type: U.S.N.M. No. 22638. 
Host: Bufo philippinicus Boulenger, from Caiholo River, Ulugan 
Bay, Palawan, Philippine Islands (U.S.N.M. No. 39965). 


FiGcurE 71.—Cepedea philippensis, new species, from Bufo philippinicus: a-c, X 146; d, X 673. 
Measurements, in microns: Body (a) 230 by 48, (b) 138 by 57, 
(c) 140 by 30,(d) 140 by 40. Other measurements from d: Spherical 
nuclei, 4.7 to 5.7 in diameter, dividing 8.4 by 4; length of cilia 7.4; 
cilia line interval 2.3. 
These Cepedeas seem to belong to the Asian-Malaysian group con- 
taining C. formosae, C. fujiensis, C. siamensis, and C. celebensis. 
166877—40——4 
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They most resemble C. formosae in shape and size and in the dimen- 
sions of the nuclei, but the dividing nuclei are much more elongated, 
as they are in C. celebensis. It seems to be another case of inter- 
grading species. 
CEPEDEA PHILIPPENSIS 
Ficure 72 
Host: Bufo quadriporcatus Boulenger, from Pulo Sugi, Rhio Archi- 


pelago, south of western Sumatra, 2 specimens (U. S. N. M. Nos’ 
30986 and 30987), both infected. 


FIGURE 72.—Cepedea philippensis: a and b, X 146; c, X 673. 


Measurements, in microns: Body (a) 229 by 50, (6) 128 by 29; 
(c) width of body 30. Other measurements from c: Nucleus 5.4 by 
4.3, daughter nucleus 7.3 by 4.3, dividing nucleus 8 by 5; length of 
cilia 9.9; cilia line interval 2.5. 

CEPEDEA LUZONENSIS, new gpecies 
Figurre 73 

Type: U.S.N.M. No. 22639. 

Host: Rana luzonensis Boulenger, one specimen (U.S.N.M. No. 
38047), 60 mm. long, from Benquet Province, Philippine Islands, 
collected July 1, 1907, and annotated ‘Heights in the Oaks.” 

This frog bore a generally slender Cepedea whose forms of body, 
forms and sizes of nuclei and ciliation do not agree with any other 
species described. The general impression from the appearance of 
an infection is distinct, and this is one of the most reliable indications 
even when indefinable. 

Measurements, in microns: Body (a) 240 by 60, (6) 180 by 55, 
(c) 60 by 31, (d) width of body 36. Other measurements from d: 
Nuclei 4, 4.9 by 4, dividing nuclei 5.9 by 4, length of cilia 8.9, interval 
between lines of cilia 2.7. The number of nucleoli is probably 4. 
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b 


FIGURE 73.—Cepedea luzonensis, new species, from Rana luzonensis: a-c, X 117; d, X 1010. 
CEPEDEA LUZONENSIS 
FIGuRE 74 


Host: Rana similis Giinther, one specimen, from Rizal, Philippine 
Islands, well infected. 
These Cepedeas are evidently the same as those in Rana luzonensis. 


d 


Figure 74.—Cepedea luzonensis, from Rana similis: a-c, X 117; d,” 1010. 
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RE 75.—Cepedea luzonensis aponensis, new subspecies, from Rana magna: a and 6, X117; cand d, X 1010. 
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CEPEDEA LUZONENSIS APONENSIS, new subspecies 
Fiaure 75 

Type: U.S.N.M. No. 22640. 

Host: Rana magna Stejneger, two specimens, from Mount Apo, 
Mindanao, Philippine Islands (U.S.N.M. Nos. 34778 and 34780). 

Both specimens of the host were well infected with a Cepedea 
smaller than C. luzonensis. The shapes of the individuals and the 
proportions of the different shapes in the infections remind one 
strongly of some infections of C. dimidiata in which the swollen 


ia: . 1010. 
Figure 76.—Cepedea ciliata, new species, from Hyla fuscovaria: a and b, X 117; ¢, X 


> 
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forma zelleri is not present. It apparently belongs with C. dimidiata 
in the same subgenus, as does also C. luzonensis. As good a treat- 
ment as I can suggest is to class it as a subspecies of C. luzonensis. 


CEPEDEA CILIATA, new species 


Fiaure 76 


Type: U.S.N.M. No. 22641. 

Host: Hyla fuscovaria Lutz, from the State of Minas Geraes, 
Brazil; two specimens, one uninfected. 

The infected specimen of this frog bore myriads of Cepedeas inter- 
mediate in shape between the longa type and the dimidiata type. 
They are considerably flattened. The most marked character is a 
very dense ciliation, the spaces between the rows of cilia in the an- 
terior portion of the body being only 1p. 

Body measurements, in microns: 30 by 44, 154 by 34, 140 by 36. 


FiGUuRE 77.—Cepedea longa macronucleata, new subspecies, from Rana vittigera: a-c, X 117; d, X 1010. 
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CEPEDEA LONGA MACRONUCLEATA, new subspecies 
Ficure 77, 78 


Type: U.S.N.M. No. 22642. 

Host: Rana vittigera Wiegmann,‘ from Manila, Philippine Islands, 
four specimens, three uninfected, the fourth abundantly infected 
(U.S.N.M. No. 39175), 44 mm. long; also a specimen from Guijulugan, 
Negros Island (U.S.N.M. No. 68655), 44 mm. long, very heavily 
infected. 

Measurements, in microns: Body (a) 800 by 60, (6) 166 by 55, 
(c) 70 by 18.8; other measurements (d): Width of body 46, nuclei 7.6, 


Ficure 78.—Larvae of Cepedea longa macronucleata, from tadpoles of Rana vittigera, X 673. _ 


9.7 by 7, 8.7 by 5.5, 6.9 by 5, cilia length 8.4, interval between cilia 
lines 1.7; nucleoli 4. 

In two tadpoles (U.S.N.M. Nos. 39252A and 39252B), 11.5 and 
12 mm. long, respectively, were found abundant larval Cepedeas 
(fig. 78) showing a series of stages in development. The uninucleate 
and binucleate ones are essentially Protoopalinas. As the nuclei 
increase in number they remain in a line down the axis of the body, 


4 Perhaps equivalent to R. cancrivora of the Malay Archipelags 
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recalling P. axonucleata (Metcalf, 1923a). Later the nuclear arrange- 
ment becomes irregular. In the dividing nuclei the nucleolus number 
is clearly seen to be 4. In most of these larval nuclei, though not in 
division, the nucleolar masses are 4. No flattened larvae are seen, 
that is, there is no Zelleriella stage in the development of Cepedea. 
All this agrees with the phylogeny as I postulated it on the basis of 
comparative anatomy, deriving Cepedea from Protoopalina through 
forms like P. axonucleata. 


CEPEDEA LONGA HISPANICA Metcalf 
Fiaure 79 
Cepedea hispanica Mrercatr, 1923a, p. 161. 


FIGURE 79.—Cepedea longa hispanica Metcalf from Rana limnocharis, X 460. 
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Host: Rana limnocharis Wiegmann, one specimen, from Sitong 
Ridge, Darjiling District, northern India, abundantly infected. 

Both the Indian and the Spanish parasites are very similar to C. 
longa but are not nearly so long. The nuclei are elongated with their 
long dimension across the body, as in C. longa. Some of the Darjiling 
individuals show irregular shapes owing to repeated divisions, indi- 
cating approach to the time of formation of gametes. In the infection 
are a few much swollen individuals. It seems best to demote C. 
hispanica from specific rank (Metcalf, 1923a), to class it as a sub- 
species of C. longa, and to include the Darjiling specimens in spite of 
their having some peculiar, swollen individuals. Many species of 
Cepedea have occasional enlarged forms. 

Measurements, in microns: Body (a) 166 by 21.7, (6) 315 by 26.1, 
(d) 370 by 26. Other measurements of c: Nucleus 5 by 1.6, 4 by 1.2, 
daughter nucleus 3, cross diameter of dividing nucleus 1.5; length of 
cilia 6. 

CEPEDEA PLATA, new species 
Figure 80 


Type: U.S.N.M. No. 22643. 

Host: Hyla faber Wied. 

One of four specimens of this tree frog from Rio de Janeiro, Brazil, 
and each of two from Angra dos Reis, in the same State, bore enormous 
infections of this remarkably flat Cepedea. 


I 


c 
a 
= 
FIGURE 80.—Cepedea plata, new species, from Hyla faber: a and b, X 117; ¢, X 505. 


Measurements, in microns: Length of body (a) 350, (6) 240: 
interval between lines of cilia 1.7. 
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CEPEDEA (?) 
Figure 81 
Host: Rana crassa Jerdon. 
In a rather young tadpole of this frog, 43 mm. long, body 13.5 mm. 
and hind legs 2 mm. long, collected in southern India, were opalinid 
larvae that, of course, could not be identified without a larger series 


O 


FIGURE 81.—Cepedea (?) from tadpole of Rana crassa, * 820. 


of material. They seem to be Cepedea, though there is a possibility 
that they are Opalina in a Cepedea stage of the life history. 

Measurements, in microns: Body length 77, width 16; nuclei 3.4 
by 3.2, 4.7 by 2.6, 3.8 by 3.8. 


CEPEDEA species (7) 
FIGuRE 82 


Host: Eleutherodactylus guentheri (Steindachner), from Angra dos 
Reis, State of Rio de Janeiro, Brazil. 

In tadpoles of this host, 46 mm. long, of which 17 mm. is length of 
body and the rest tail, there are very slender larvae of Cepedea, which 


Se Oa 
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FIGURE 82.—Cepedea sp. (?) from tadpole of Hleuwtherodactylus guentheri, X 453. 


cannot, from the material in hand, be assigned to any species. Note 
that, as is often the case in multinucleate opalinids, the nuclei are 
larger in the younger forms. 

Measurements, in microns: 


Measurement a b 
BR otal Wer getiia a) 29) asc cial ct Be 160 130 
enpths of body 252 ec te oe ee Bence wee ee ee 89 73 
Denpthuot Gaile. 20 oe oe ok see eee 71 57 
Hength @f-ciliar. U0). YG i ek ee ye Re DIST, 10 
Width of} bodyi 22.22: “22 so22 20-0. eee ee ee ee 10 13 


Diameter or nucleus 2). 2252 a ee ee 5 3.7 
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CEPEDEA species (?) 
Figure 83 
Host: Tadpoles of Hleutherodactylus sp. (?). 


In a metamorphosing tadpole of an undetermined species of this 
frog, 56 mm. long and with hind legs 21 mm. and forelegs 11.5 mm. 
long, occurred Cepedeas as shown in figure 83. 


FIGURE 83.—Cepedea sp. (?) from tadpoles of Eleutherodactylus sp. (?), X 453. 


Measurements, in microns: 


Measurement a b 
envio of body .c2.-2.-.~-.---20h i A ee 183 120 
eratest width of body =... -=-=-+---«-=--<-<-s--45-3== 44 50 
Diameter of nuclei, average... -.------------=---+-4=---=- 2.4 2. 4 
hength of eilia. . ...- 208s bes etetl Fit 2s se s-- 253 5-t---- 2° Levees 
interval between lines’ of ciliac.s.-+ =--=-2-2-2-2----=22-- 3.3 pgs 6 
Interval between cilia in line_____._---------------------- 1. ee 


CEPEDEA SCALPRIFORMIS Ghosh 
Fiaure 84 
Host: Bufo melanostictus Schneider, from India. 


Resembles C. dimidiata in outline but quadrangular, wedge-shaped, 
and truncate in front. This seems a valid species. 
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FIGURE 84.—Cepedea scalpriformis Ghosh. 


CEPEDEA SIALKOTI Bhatia and Gulati 


Ficure 85 

Host: Bufo macrotis Boulenger, from Punjab, India. 

In their drawings of this and other opalinids, Bhatia and Gulati 
(1927) have shown the rows of cilia as converging to the two ends of 
the body. Others have not observed this arrangement in any species. 
Probably it is due to inadvertent error of observation. 


Sp -S Sera 
4 ee S 
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FIGURE 85.— Cepedea sialkoti Bhatia and Gulati. 


Measurements, in microns, are recorded as follows: Body 89 by 
31, 64 by 14, nucleus 7. 

As in many other species, broad and narrow forms are found (cf. C. 
dimidiata and the forma zellert). Without seeing specimens of this 
Cepedea I hesitate to discuss its affinities. 


CEPEDEA METCALFI Bhatia and Gulati 


Figure 86 


Host: Bufo melanostictus Schneider, from India. 

In this species, again, slender and stocky forms are founa. 

Measurements, in microns, are given as follows: Body 108 by 40, 
85 by 35, 81 by 67, 71 by 17; interval between lines of cilia 2.5, ap- 
parently in the middle of the body. Nuclei spherical. 

The description is not sufficient to distinguish this form from C. 
sialkoti or to allow determination of relationships. 
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FIGURE 86.—Cepedea metcalfi Bhatia and Gulati. 


CEPEDEA PUNJABENSIS Bhatia and Gulati 


Figure 87 


Host: Bufo melanostictus Schneider, from Punjab, India. 

The triangular shape of the anterior part of the body and its anterior 
point indicate this as a distinct species. 

Measurements, in microns, are given as follows: Body 82 by 53; 
nucleus 4. 


FIGURE 87.—Cepedea punjabensis Bhatia and Gulati. 


The drawing shows the small nuclei in rows between the lines of 
cilia, an arrangement not before observed and difficult to understand, 
for the nuclei lie at a much deeper level. Probably the observation 
was not quite accurate. 


FIGuRE 88,—Cepedea rugosa (Carini) from Hyla nebulosa, X ca. 220. (After Carini.) 
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CEPEDEA RUGOSA (Carini) 
Ficure 88 
Opalina rugosa Carini, 1937. 

Host: Hyla nebulosa Spix, from Brazil. 

The body is generally straight or slightly bent, very slightly flat- 
tened, and measures 270-320 in length by 30-45u in width. The 
anterior end is a little larger than the posterior, which is blunt. 
This Cepedea has been found only once or twice in spite of numerous 
examinations. It presents on its surface a number of wrinkles, which 
begin near the anterior end and extend almost to the posterior end. 
In the anterior part the wrinkles have a linear longitudinal arrange- 
ment, but as they proceed toward the posterior end they intertwine. 
This wrinkled aspect is very characteristic of the species, seen in 
living condition immediately after they are removed from the intestine. 
It is not certain as yet whether this characteristic is a normal one. 
(A restudy of this species is desirable.) 


CEPEDEA THIAGI de Mello 


Figure 89 
Host: Rhacophorus maculatus Gray, from Nova Goa. 
One very distinct characteristic of this species of Cepedea is the 
alveolar appearance of the anterior end. The posterior end may be 
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FIGURE 89.—Cepedea thiagi de Mello from Rhacophorus maculatus. Magnification not given. (After 
de Mello.) 


either rounded or pointed. Length of body varies from 125y to 440z. 
There are numerous nuclei having a diameter of 4—5y. 


FIGURE 90.—Cepedea subcylindrica de Mello from Bufo melanostictus. Magnification not given. (After 
de Mello.) 
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CEPEDEA SUBCYLINDRICA de Mello 
Figure 90 


Host: Bufo melanostictus Schneider, from Nova Goa. 

This multinucleate Cepedea is elongated and spindle-shaped; the 
anterior end is generally less pointed than the posterior end. Vaio. 
tions are found in some animals; both the anterior and posterior ends 
are blunt—they appear as cylinders. Several drawings are copied 
from de Mello’s paper, and they are diagrammatic although made with 
the aid of a camera lucida. 

The measurements of a number of individuals show that they vary 
in length from 35y to 250y and in width from 15y to 80u; the 
diameter of the nuclei is 2.5-3.54. (The description is too scant 
for specific identification.) 


CEPEDEA species (?) 


Cepedeas of an unidentified species were found in a Siamese speci- 
men of Rana canerwora Gravenhorst (U.S. N. M. No. 66550). It was 
a scant infection and no drawings were made. Another specimen 
(U.S. N. M. No. 66551) was uninfected. 


CEPEDEA species (?) 


Fiaure 91 


Host: Aelurophryne mammata Ginther, from Songpau, Szechwan, 
western China. 

Specimens of this toad, 21 and 22 mm. long, were lightly infected 
with Cepedeas too poorly pre- oaee 
served for study. In one host ms 
the parasites averaged 66u long; 
in the other they were mostly 


about 190, in length by 36u wide. 
In form both the large and the aes ic 
smaller Cepedeas resemble C. 
dimidiata (Stein). Staining FIGURE 91.— Cepedea sp. (?) from Aelurophryne 


proved peculiarly difficult, so wih ae taal a 
that no further report, upon nuclei or any other features, can be made. 


Genus OPALINA Purkinje and Valentin 
OPALINA RANARUM ORBICULATA, new subspecies 


Figurp 92 


Type: U.S.NsM. No. 22644. 

Host: Rana glandulosa Boulenger. 

One specimen of this host from Singapore (U.S.N.M. No. 34514) 
was very heavily infected with large Opalinas of the general ranarum 
type, though its nuclei run somewhat smaller. In the great complex 
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of ranarum-like forms it is difficult, probably impossible, to give any 
classification that will express relationship. Forms of similar appear- 
ance are not necessarily genetically close together. 


FiGuRE 92.—Opalina ranarum orbiculata, new subspecies, from Rana glandulosa: a, X 673; b, X 78. 


Measurements, in microns: Body 230 by 160, 180 by 100; width of 
body (in another specimen) 80; nuclei 6.4, 5.4, 4.9, 4.3; length of cilia 
12.9; interval between lines of cilia 2.3. 


FIGURE 93.—Opalina ranarum orbiculata from Rana temporalis; a and b, X 78; ¢, 673. 
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OPALINA RANARUM ORBICULATA 


FigurE 93 


Host: Rana temporalis Ginther, from Bogawantalava, Ceylon, 
4,000 feet altitude. 

Of six individuals opened, two (U.S.N.M. Nos. 67057 and 67058) 
were well infected. The Opalinas were large and broad, almost 
orbicular, their nuclei spheroidal, of moderate size, their cilia sparse, 
the lines being widely spaced even at the anterior end. They resemble 
the ranarum group rather than japonica in the shape of their posterior 
ends. 

Measurements, in microns: (a) Body 210 by 160; (b) body 60 by 40, 
(c) nuclei 6.9, 6.5, 5.8, 4.7, length of cilia 10, interval between lines 
of cilia 4. Nucleoli 4. 


OPALINA ZEYLONICA, new species 


Figure 94 


Type: U.S.N.M. No. 22645. 

Host: Polypedates eques (Ginther). 

Two out of five specimens (U.S.N.M. No. 6790, 37 mm. long, and 
No. 67902, 19 mm. long) from Bogawantalava, Ceylon, well infected 
with a large Opalina of unusually irregular shape and remarkably 
dense ciliation (cilia lines with narrow interspaces). Nuclei mostly 
somewhat pointed, usually at only one end, probably a reminder of 
their previous division. 


FIGURE 94.—Opalina zeylonica, new species, from Polypedates eques: a-c, X 78; d, X 673 


166877—40——5 
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Measurements, in microns: Body (a) 200 by 100, (b) 183 by 100, 
(c) 85 by 38, (d) nuclei 5.9 by 3.3, 4.5 by 3.1, length of cilia 13.8, 
interval between lines of cilia 1.2. 


OPALINA MALAYSIAE, new species 


Ficure 95 


Type: U.S.N.M. No. 22646. 

Host: Rana labialis Boulenger. 

Two specimens of this frog from Trong, Lower Siam (U.S.N.M. 
Nos. 24040 and 24042), each 47 mm. long, were both infected with the 
same species of Opalina. These opalinids rather closely resemble 
those from R. macrodactyla and R. macrodon, except that the nucleolar 
substance is not aggregated into one or two subcaryothecal spheroidal 


FIGURE 95.—Opalina malaysiae, new species, from Rana labialis: a and b, X 78; c, X 673. 


disks but is in three or four or more masses as in many species. The 
labialis infections show animals half as large, or less, and they show a 
larger proportion of forms slender, especially behind. Their shape, 
too, is more irregular. They seem a distinct species. 

Measurements, in microns: Body 180 by 118, 120 by 70, 67 by 42; 
width of body (another specimen) 81, nuclei 4.5, 3.8, 3.6, dividing 
nucleus 9.9 by 2.7, length of cilia 10, interval between lines of cilia 2.9. 


OPALINA MALAYSIAE (?) 


Figure 96 


Host: Microhyla ornata Duméril and Bibron. 

In a tadpole of this frog, 22 mm. long and with all four legs well 
developed, there was found a single Opalina with measurements, in 
microns, as follows: Body length 125, greatest width 49; length of 
oval nucleus 6, width 4.4; length of daughter nucleus in anaphase 6.4, 


OPALINID CILIATE INFUSORIANS—METCALF 531 


width 3.4; dividing nucleus, length 9.7, width 2.9. These are from 
Rangoon, Burma. 

In shape and size of body and in shape and size of resting and 
dividing nuclei the parasite agrees with OQ. malaysiae from Rana 
labialis from Siam, but the material is scant, and the preservation 
does not allow detailed study and I am not definitely assigning the 
Opalinas to this species though probably they are the same. 


OPALINA JAPONICA Sugiyama 
Figure 97 
Host: Cacopus systoma (Schneider). 


Two specimens of this gastrophrynid were sent me from Madras, 
India. Both were infected with a thin Opalina that resembles OQ. 


FIGURE 96.—Opalina malaysiae (?) from tadpole of FIGURE 97.—Opalina japonica Sugiyama 
Microhyla ornata, X 453. from Cacopus systoma, X 505. 


japonica except that it is even thinner than this last species. This 
seems not a sufficient indication to justify even subspecific distinc- 
tion. The host and the locality are new for this species. 

Measurements, in microns: Body 110 by 60, 160 by 88; nuclei 
3.7, 4, 4.5; length of cilia 7.2; very thin. 


OPALINA JAPONICA Sugiyama 


Figure 98 


Host: Rana limnocharis Wiegmann, from Trihur, Cochin Prov- 
ince, southern India, sent by the Madras Museum. The animals of 
this abundant infection resemble the Java specimens, from the same 
frog, which I formerly doubtfully assigned to O. japonica. Study of 
this Indian infection confirms the conclusion, the posterior ends of 
the Japanese and the Indian forms, with their points and often ex- 
ageerated tails, forming a rather remarkable resemblance. 
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FIGURE 98.—Opalina japonica Sugiyama from Rana limnocharis, X 146 and 340. 


Measurements, in microns: (a) body 178 by 104, cilia line interval 
2.6; (6) body 148 by 78, nucleus 4 by 3.6; (c) body 158.7 by 60; 
(d) body 134 by 121.7, nuclei 4.2 by 3, 4.3 by 3.9, dividing nuclei 
10 by 3.2, 15 by 4, length of cilia 8. 

This is a new locality for this species but it is in the same host as 
before reported. 

OPALINA JAPONICA JAVENSIS, new subspecies 
FIGURE 99 


Type: U.S.N.M. No. 22647. 
Host: Nyctixalus margaritifera Boulenger. ; 
A single specimen of this ranid (U.S.N.M. No. 62642), 28% mm. | 
long, from Mount Gade, Tjibodas, Java, was well infected with very | 
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large Opalinas pointed posteriorly like most specimens of 0. japonica 
and of about the same shapes, but much larger and with larger nuclei. 

Measurements, in microns: Body 300 by 170, nuclei 4, 5, 5.4, 5.8, 
length of cilia 11, interval between lines of cilia 2.1. 


Figure 100.—Opalina annandali, new species, from Rana tigrina: a, A group, x 117; b, X 249; ¢, 8 hip 
nucleus, < 1010; d and e, X 460. In these figures, as in some others, the limits of the anterior end o 
’ ’ M 3 
the body, right and left, are indicated each by a dot outside the body contour. 
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OPALINA ANNANDALLI, new species 
Figure 100 


Host: Rana tigrina Daudin. - 

Of two freshly preserved specimens of this frog collected by Pro- 
fessor Annandale in the garden of the Indian Museum at Calcutta 
one bore many Opalinas of an undescribed species. The very thin 
posterior edge is indicated in the figures between two “x’”’ marks. 
The infection shows a few individuals with abruptly sharp posterior 
points. Their irregular shapes are similar to those of O. natalensis, 
O. rotunda, and O. zeylonica. 

Measurements, in microns: (a) Body 128 by 57, nuclei 3.1, 3.3, 
3.8 by 2; (b) body 112 by 75, nuclei 3.5, 4 by 2.8. 

This species resembles the japonica group in shape, and in dimen- 
sions of nuclei. 

OPALINA CORACOIDEA Bezzenberger 


Figure 101 


Host: Rana cyanophlyctis Schneider. 

From Tillimanti, southern India, 2 uninfected frogs; from Rham- 
nad, southern India, 2 frogs uninfected; from Bogawantalava, 
Ceylon, altitude 4,000 feet, 5 frogs, 3 infected. Bezzenberger’s 
figure shows but one of a number of shapes. A posterior point may 
or may not be present. Frequently it may be exaggerated into a 
well-developed tail. Dividing or even fragmenting individuals (di- 
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FIGURE 101.—Opalina coracoidea Bezzenberger, from Rana cyanophlyctis, X 117. 
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viding at the same time into more than two portions) were seen. 


The length of many a specimen is twice as great as in Bezzenberger’s 
examples. 


OPALINA CORACOIDEA LAHORENSIS Bhatia and Gulati 


Figure 102 


Host: Bufo melanostictus Schneider. 
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FIGURE 102.—Opalina coracoidea lahorensis Bhatia and Gulati from Bufo melanostictus. (After Bhatia and 
Gulati.) 
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FiGurE 103.—Opalina mantellae, new species, from Mantella baroni: a,X673; 6, X78. 


OPALINA MANTELLAE, new species 


Figure 103 


Type: U.S.N.M. No. 22648. 

Host: Mantella baroni Boulenger. 

One specimen, 26 mm. long, from Madagascar (U.S.N.M. No. 
60656), bore verysabundant, small Opalinas with small nuclei. The 
sparse ciliation, lines of cilia rather widely spaced in front as well as 
in the middle of the body, is noticeable. 


536 PROCEEDINGS OF THE NATIONAL MUSEUM vou, 87 


Measurements, in microns: Body 110 by 77, 125 by 64, 100 by 24, 
70 by 26, 114 by 55; nuclei 3.3, 4, 4.2, dividing nucleus 10 by 2.2; 
length of cilia 6.1; interval between lines of cilia 2.8. 


OPALINA species (7), probably of the JAPONICA group 


Figure 104 


Host: Rana hexadactyla Lesson, tadpole, a specimen from southern 
India in a late stage of metamorphosis, but with tail not absorbed 
(total length 46 mm., hind legs 19 mm. long, fore legs 6.5 mm.). 

The drawings show: a, A Cepedea stage; b, an older Cepedea stage; 
c, an Opalina, probably not quite of mature form. 


FIGURE 104.—Opalina sp. (?), probably of the japonica group, from tadpoles of Rana hexadactyla, 410. 
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Measurements, in microns: 
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Interval between lines of cilia 


In another, younger, tadpole of the same species from the same 
locality are larvae of apparently the same Opalina. 


OPALINA CHATTONI Weill 
Figure 105 
Host: Bufo melanostictus Schneider, from Cochinchina. 


This rather large Opalina with large nuclei is distinctively charac- 
terized, at least in the cysts and young stages, which Weill studied, 


FIGURE 105.—Opalina chattoni Weill from Bufo melanostictus: a, Adult, X 427; b-e, cysts, X 1677; /, small 
individual hatched from eyst, X 1833. (After Weill.) 
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by having the nucleolar substance in a spherical mass and the chro- 
matin in the form of a very well defined, rather coarse spireme. It 
is a very distinct species well described and well illustrated by Weill. 

Measurements, in microns: Adult, body 210 by 56, nuclei 6.7, 7.4, 
4.8 (daughter nucleus), length of cilia 4.3; cyst 13, with 2 nuclei 13.2, 
with 11 nuclei 24.6; nuclei (uninucleate) 4, (binucleate) 3.2, (4 
nuclei) 3.2 by 2.4; animal just hatched from cyst, body 44.2 by 16.7, 
nucleus 3.2; “encysted adults,” body 83, 100 by 47. 

The slender form of this Opalina is an unusual thing for an Eastern 
Hemisphere species. It may be an unusually flat Cepedea, like C. 
virgula. There seems to be no likelihood of its being genetically 
related to the Opalinae angustae of the Western Hemisphere. 


OPALINA NUCLEOLATA, new spccies 
Figure 106 
Type: U.S.N.M. No. 22649. 


Host: Rana chalconota (Schlegel), from Buitenzorg, Java, three 
specimens. 
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FIGURE 106.—Opalino nucleolata, new species, from Rana chalconota: a and 6b, X 78; c, X 673. 


From the largest of these frogs (U.S.N.M. No. 43933), 54 mm. 
long, were obtained many very large Opalinas with large nuclei and of 
shapes rather uniform and about like those of some infections of 
O. ranarum, but their nuclei show a peculiarity that distinguishes 
them. Their nucleolar substance is gathered into one or two globular 
masses, slightly flattened against the nuclear membrane when in 
contact with it, apparently spherical when lying deeper in the nucleus. 
In my material the chromatin is scattered and not readily distin- 
guished, not at all like the chromatin coil in young forms of Weill’s 
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O. chattoni. Nucleolar masses, one to four in number, are found in 
the nuclei of many species of Opalina, but they are so pressed against 
the nuclear membrane as to be thin disks, often so thin as to escape 
casual observation in edge view. They are very different from these 
noticeable, almost spherical, bodies. 

Measurements, in microns: Body (a) 300 by 155, (6) 220 by 120, 
(c) nuclei 6.9, 5.8, nucleolus up to 2.7, length of cilia 16. 


OPALINA NUCLEOLATA SIAMENSIS, new subspecies 
Figure 107 

Type: U.S.N.M. No. 22650. 

Host: Rana macrodon Duméril and Bibron. 


A specimen of this host from Siam (U.S.N.M. No. 26225), 172 mm. 
long, bore many very large Opalinas with nuclei of only moderate size 


Figure 107.—Opalina nucleolata siamensis, new subspecies, from Rana macrodon: a-c, X 78; d, X 673. 


and generally a single nucleolus in each nucleus. In size, in the range 
of shapes, and in the general appearance of the infection, as well as in 
the presence of these nucleoli, there is a resemblance to 0. nucleolata 
from Rana chalconota from Java. The nuclei are smaller, a difference 
1 erhaps, to justify recognition as a subspecies. 

Sai in De Body (a) 300 by 140, (b) 200 by 90, (c) 
100 by 68, (d) width of body 95, nuclei 4.7, 4, 4.2, dividing nucleus 5.9 
by 4.9, length of cilia 10, interval between lines of cilia 2.9. 
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OPALINA NUCLEOLATA SIAMENSIS 
Figure 108 
Host: Rana macrodactyla (Giimther), from Trong, Lower Siam 


(U.S.N.M. No. 22945), and Tonking (U.S.N.M. No. 33128), both 
specimens 44 mm. long. 


FIGURE 108.—Opalina nucleolata siamensis from Rana macrodactyla: a and b, X 75; ¢, X 673. 


These Opalinas have still smaller nuclei than those from R. macrodon 
but in other regards resemble them. 

Measurements, in microns: Body (a) 265 by 162, (b) 200 by 98, (c) 
nuclei 4.9, daughter nuclei 2.9, 3.1, dividing nuclei 4.9 by 3.3, 7 by 
1.9, 9.7 by 2, length of cilia 12.8. 


OPALINA OBTRIGONOIDEA Metcalf 


Figure 109 


Host: Rana palustris LeConte, tadpoles, from Woods Hole, Mass. 

Three examples of different ages, one with hind legs 6 mm. long, one 
with the hind legs 12 mm. long, a third having four legs and with the 
tail beginning to be absorbed, showed Opalinas in an O. larvarum 
stage, indicating that in this species also the narrow adults pass 
through a broad Opalina condition in their development. 

Measurements, in microns: Body 120 by 96, 90 by 67, nucleus 8.7, 
dividing nucleus 12 by 4.5. 
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Figure 109.—Opalina obtrigonoidea Metcalf from Rana palustris, < 460 except the small figure, which fs the 
outline of a nucleus in division X 1010, 


FIGURE 110.—Opalina obtrigonoidea torma lata Nie from Kaloula borealis: a, X 294; b, X 70. 


OPALINA OBTRIGONOIDEA forma LATA Nie 


Figure 110 


Host: Kaloula borealis Barbour, from Nanking, China. 

The body is orbicular in form and somewhat broader at the anterior 
end. It is almost as long as broad. ‘The cilia are of moderate length 
and evenly arranged in numerous longitudinal rows. The pellicle is 
fairly thick and bears longitudinal grooves running throughout the 
length of the body. Beneath the pellicle is the layer of ectosare, 
which has a vacuolar appearance. 

Measurements, in microns, of a number of individuals: Body length 
varies from 80.6 to 245.0, width from 61.9 to 200, nucleus 4.1 to 4.2; 
the cilia line interval for one animal measured 3.3 anteriorly and 4.6 
posteriorly. 

The shape of the body of this forma is quite different from that of 
the type, although they are found in the same host and the size of the 


nuclei are nearly the same. 


542 PROCEEDINGS OF THE NATIONAL MUSEUM you, 87 


OPALINA LARVARUM Metcalf 


Figures 111, 112 


Opalinas of the larvarum type are found in tadpoles of Rana clamitans 
Latreille, R. catesbeiana Shaw, R. palustris LeConte, R. pipiens 
Schreber, R. sylvatica LeConte, and doubtless in the tadpoles of other 
frogs whose adults bear narrow species of Opalina. The changes in 
the Opalinae are, however, much more extensive than the final change 
from orbicular forms to definitely narrow Opalinae. I have followed 
the opalinids in R. clamitans and R. catesbeiana through their life 
history, and Miss Margaret Cowles has studied with me the life history 
of O. virguloidea in R. sylvatica, both tadpoles and adults. 

In a paper before the National Academy of Sciences at its meeting 
in Washington in April 1925 (Metcalf, 1926), I reported that 0. 
larvarum, after fertilization in the R. clamitans tadpole, started life as 
a uninucleate form pointed behind and resembling a Protoopalina 
with one nucleus, a condition that is found in daughter cells immedi- 
ately after fission (fig. 111, a). The first division of the nucleus, 
unaccompanied by division of the body, establishes a typical Pro- 
toopalina condition, with two nuclei (fig. 111, ¢ and d). Some at 
least of these Protoopalina-like young stages have a long, naked, 
posterior point and thus resemble adults of those species belonging to 
what I have regarded as the most archaic subgenus of Protoopalina. 
Nuclear division continues, occurring more often than fission, bringing 
about multinucleation (fig. 111). For a time, up to a condition with 
six to eight nuclei, the nuclei remain for the most part in a line along 
the longitudinal axis of the little animal and it then resembles P. 
axonucleata (fig. 111, f). As the nuclei become more and more nu- 
merous they no longer keep their axial alignment, assuming a Cepedea 
condition (fig. 111, g). Up to a stage with 10 or 12 nuclei their pos- 
terior ends are generally sharp-pointed. Those with about 20 nuclei 
are rounded behind. At an earlier or later stage of their development 
these Cepedea-like forms begin to broaden and flatten in front, the 
flattening gradually extending farther back until the cylindrical 
Cepedea is transformed into a broad, orbicular, flat Opalina. Some 
of these have as few as 8 nuclei (fig. 111, h). Others are found in 
which many nuclei are present when the flattening is beginning at the 
anterior end (fig. 111, g). In metamorphosing tadpoles with four 
legs, and perhaps with the tail beginning to be absorbed, some of these 
many-nucleate, very broad Opalinae become narrower and more 
elongated, 7. e., become Opalinae angustae. None of the broad, flat 
forms have been found of very large size. The opalinids all dis- 
appear at the time of metamorphosis, mostly before the narrow 
form is assumed. 


OPALINID CILIATE INFUSORIANS—METCALF 543 


© 
ae 
va 


4 
ra 


4 
@ ae? 


xh 


eae Sees 


FiGuRE 111.—Opalina larvarum Metcalf from tadpoles of Rana clamitans; a-c, X 340; d-k, X 674. 
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Adult 2. clamitans have no opalinids.’ The tadpoles live for more 
than a single year in the pools. “The opalinids in last year’s tadpoles 
divide and become small, encyst and pass out of the rectum into the 
water, and serve as infection cysts for young tadpoles of the new crop 
(Brumpt, 1915). The infection is thus from tadpole to tadpole, the 
narrow Opalina stage not being found in any adults, for they are not 


FIGURE 112.—Opalina larvarum Metcalf from Woods Hele, Mass. (a), and Philadelphia, Pa. (6), X 482; from 
a slide prepared by Prof. D. H. Wenrich. 


infected, and being found only occasionally in the oldest tadpoles 
that have almost completed metamorphosis. 

Similarly, the adult R. catesbeiana is uninfected, although its larvae 
are well infected. The large tree-frog Hyla versicolor shows a more 
delayed suppression of its Opalinae. I have never found a tadpole 
of this species uninfected and I have never found a full-grown adult 
infected, but small tree-frogs, less than half grown but completely 
past metamorphosis, show abundant narrow Opalinas of a species that 
I have described as O. hylazena. 

In tadpoles of R. clamitans, as I showed in 1923a, there are found 
many broad, flat Opalinas, generally with an abrupt, curved point 

5 There are a few reports of Opalina in adult Rana clamitans and R. catesbeiana. Some of these reports 


are of captive frogs fed on tadpoles; others are of artificial infections; a few others are of infections of adults in 
nature, but the infections may have been due to devouring tadpoles. 
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behind, named at that time 0. larvarum. These flat, posteriorly 
pointed forms have 8 or more, generally less than 20, nuclei. They 
seem to be individuals precociously developed by flattening of 
““Cepedea-larvae” before they have lost their posteriorly pointed 
shape. 

Brumpt (1915) desciibed retrogressive development of opalinids in 
the tadpoles, resulting in the formation of cysts that are capable of 
infecting tadpoles again. I have not traced out this process. Miss 
Cowles has described the course of development of O. virguloidea in 
Rana sylvatica (p. 556). 

OPALINA (2) 


Figure 113 


In addition to undoubted O. larvarum from tadpoles of R. clamitans 
Latreille there are larval stages of what may be a distinct species or 


FIGURE 113.—Opalina (?) from tadpoles of Rana clamitans, X 673. 


166877—40 6 


546 PROCEEDINGS OF THE NATIONAL MUSEUM vou. 87 


subspecies. The Protoopalina stages I have not distinguished from 
those of O. larvarum, although more intensive study might succeed 
in this. The Cepedea stages have smaller nuclei and narrower intervals 
between the lines of cilia. No broad Opalina stage has been seen nor 
any seemingly adult stage. Figure 113 shows the sorts of larval 
stages referred to here. It is not worth while to discuss them 
without further study. 

In tadpoles of R. catesbeiana Shaw are found opalinids very similar 
to O. larvarum and showing similar developmental phenomena. The 
nuclei in general run smaller, and the orbicular shape, with short, 
usually curved, posterior point, is found less abundantly, but I am not 
able to find any specific or subspecific distinction between the forms 
in R. catesbeiana and those in R. clamitans. 

The opalinids in R. pipiens Schreber and R. palustris LeConte 
are similar in their developmental phenomena. 


OPALINA SEPTENTRIONALIS Metcalf 
Figure 114 


Host: Hyla septentrionalis Boulenger. Three specimens of this 
frog from Cuba (U.S.N.M. Nos. 7404, 7478, and 10304) and two 


FIGURE 114.—Opalina septentrionalis Metcalf from Hyla septentrionalis: a-c, X 78; d, X 673. 
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out of three from Andros Island in the Bahamas (Nos. 64160 and 
64163) were infected with moderately well preserved opalinas. They 
are evidently the same species as some seen in the same species of host 
in my former study, but not described because of unsatisfactory 
preservation. 

Measurements, in microns: Body (a) 380 by 150, (b) 210 by 154, 
(c) 90 by 60, (d) nuclei 4.2, 4.6, 5 by 4.2, length of cilia 8.9, interval 
between lines of cilia 1.5. The body is large in full-sized specimens 
the nuclei are small, and the lines of cilia close together. 


OPALINA ELONGATA Carini 
Figures 115, 116 


Hosts: Hyla rubra Daudin; H. albomarginata (Spix). 

Several years ago Prof. Adolpho Lutz, of the Oswaldo Cruz Institute, 
Rio de Janeiro, sent me a good slide of this interesting elongated 
Opalina from Hyla rubra. I have since found it in one H. rubra 


FIGURE 115.—Opalina elongata Carini from Hyla rubra, X 72. 


and in six out of seven specimens of H. albomarginata. Especially in 
specimens from H. albomarginata they are pointed behind, often with 
a short spinelike point. 

Measurements, in microns: From H. rubra, body 1,100 by 70, 
length of cilia 6.7; from H. albomarginata, body 980 by 50, 333 by 55, 
width of body 41.5, nuclei 7, 5.2, dividing nuclei 9 by 6, 8 by 4.5, 
length of cilia 6.7, interval between lines of cilia 2. 
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FIGURE 116.—Opalina elongata Carini from Hyla albomarginata: a, X 117; b, X 1010. 


OPALINA CHENI Nie 
Figure 117 


Host: Kaloula borealis Barbour, from Nanking, China. 

The body of Opalina chen is roughly triangular, the base of the 
triangle being anterior and the apex posterior. The anterior border, 
however, is not straight but slightly curved, and it often inclines more 
to one side of the body than to the other. There are several longi- 
tudinal folds or ridges, which are gradually diminished in size as they 
extend from the anterior border to the posterior end. The posterior 
end is distinctly tapering and pointed at the extremity. 
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f The cilia on the anterior part are much longer than the posterior 
ones. The pointed taillike end is deprived of cilia. The nuclei 
are ellipsoidal or rounded and almost of the same size. There are 
many spherical or elongate-oval endospherules in the endosarc. 
% Measurements, in microns: In a number of individuals the body 
length varies from 73.1 to 107.8, the width from 55.9 to 93.7, the 


FIGURE 117.—Opalina cheni Nie from Kaloula borealis. (After Nie.) 


diameter of the nucleus varies from 4.9 by 3.6 to 7.6. The measure- 
ment of the cilia line interval at the anterior end of one animal 
was 3.7. 

This species is characterized by the permanent presence of several 
folds or ridges on the surface of the body. These folds closely resem- 
ble those found in O. obtrigonoidea forma plicata Metcalf (1923a). 
The present species, however, differs from the latter not only in the 
larger diameter of the nucleus but also in its ciliation and the smaller 
size of the body. 


OPALINA ACUMINATA Nie 


Figure 118 


Host: Kaloula borealis Barbour, from Nanking, China. 

The form of the body varies greatly from lanceolate to ellipsoidal. 
The anterior edge is obliquely truncated. The posterior extremity 
is drawn into a short sharply pointed spinelike process. The greatest 
width is recorded at the region anterior to the middle of the body. 
The nuclei are ellipsoidal or rounded, or elongate in form during 
mitosis. 

The layer of ectosarc is fairly thin, but it is well marked off from 
the endosarc, which is vacuolated in appearance. 

Measurements, in microns: In a number of specimens the length 
of the body varies from 59.5 to 131.6, the width from 29.7 to 56.0, 
the diameter of the nucleus from 5.3 to 5.8. The cilia-line interval 
on one animal measured 1.9 on the anterior end and 2.1 on the pos- 
terior end. 
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The number of nuclei in the majority of the individuals of 0. 
acuminata has been estimated from 6 to 36, and they are arranged 
in the outer layer of the endosarc. 

At a glance, O. acuminata resembles Metcalf’s O. carolinensis 
(1923a) because of similarity in the shape of the body. The latter 


FIGURE 118.—Opalina acuminata Nie from Kalowla borealis: a, Three individuals showing range of size 
and form; b, two individuals showing structure. All X 340. (After Nie.) 


differs from the present species in its larger size (400 in length, 110n 
in width), shorter cilia, thicker ectosarc, and smaller nuclei. 

The abruptly acuminated posterior end serves to distinguish the 
species from QO. obtrigonoidea. 


OPALINA UNDULATA Nie 
Figure 119 


Host: Rana lamnocharis Wiegmann, from Nanking, China. 

The body is elongated and corkscrew-shaped. The anterior half 
is considerably broadened and flattened, while the posterior half 
is greatly narrowed and twisted or spirally plicated into three ‘“undu- 
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lating processes.”” It appears slightly truncated or rounded at the 
anterior end, and tapers gradually along the ‘undulating processes” 
toward the pointed posterior end. The length of the body is about 
4 times the greatest width. 

Cilia bordering the anterior part are slightly longer than those 
found at the posterior region. The ectosare, which has a vacuolated 
appearance, is rather thick as compared with that of the other species 
of Opalina. In addition to the nuclei, there are many small spheri- 
cal or elongate-oval endospherules in the endosarc. 

Opalina undulata is quite different from O. spiralis Metcalf (1923a) 
in its plicated manner of the posterior half of the body. In the 


FIGURE 119.—Opalina undulata Nie from Rana limnocharis, X ca. 300. (After Nie.) 


latter species the spirals are rather irregular in shape and number 
anditshowsno “undulating processes” as observed in the present species. 
The broader anterior portion (130-140u) and the smaller size of the 
nuclei (4.3—4.7y) also serve to distinguish 0. spiralis from O. undulata. 

Measurements, in microns: The body length varies from 182 to 
378, the width from 44.8 to 105; the average diameter of the nuclei 
is 5.7, and the average diameter of endospherules is 1.5. 
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OPALINA FABER Carini 


Figure 120 


FIGURE 120.—Opalina faber Carini from Hyla faber, X ca. 230. (After Carini.) 


Host: Hyla faber Wied, from Brazil. 

The body is flat, elongated, and slightly bent. There is a great 
range of variation in size. Most of the fully grown individuals measure 
150 to 2004 in length, and the largest specimens measure 300y. 
Some slender individuals measure 30 to 40u in width; the larger ones 
60y to 70u or more. 

The large specimens are fusiform, with maximum width in the 
middle; the posterior end generally tapers. In the large forms there 
are as many as 7 to 9 rows of spherical nuclei. Figure 120 shows three 
medium-sized specimens; a long and slender one measuring 285 by 
44, a large and fusiform one measuring 228 by 80u, and one showing 
the beginning of longitudinal division. 


OPALINA NEBULOSA Carini 
Figure 121 


Host: Hyla nebulosa Spix, from Brazil. 

The body is elongated, slightly bent, and comma-shaped. The 
maximum width is near the anterior end; the body becomes slenderer 
toward the posterior end, which is blunt. The contour of the anterior 
end is not round but appears as if cut obliquely on one side. 
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Measurements, in microns: The individuals that appear fully 
grown average 200 to 250 in length, but some measure 300. The 
width is 40 to 50, but there are some large forms that measure up to 
70 and 80. There is frequently seen a border of clear ectoplasm. In 
the cytoplasm there are a number of spherical nuclei 3.5 to 5 in diam- 
eter, irregularly distributed in 4 to 6 longitudinal rows. 
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Figure 121.—Opalina nebulosa Carini from Hyla nebulosa, X ca. 200. (After Carini.) 


Three fully grown animals and three smaller forms are shown in 
figure 121. 
OPALINA RADDIANA Carini 


Host: Hyla raddiana Fitzinger, from Brazil. 

The body is greatly flattened, often bent. 

Measurements, in microns: The average length is 300 to 500, but 
there are individuals that measure 450. The slender forms have a 
width of 40; most individuals are about 60 wide, the largest speci- 
mens measuring 80. The nuclei are spherical, 5 to 6 in diameter. The 
endospherules are large and numerous. The pellicle is thin. (Carini 
gives no drawings. There is insufficient description.) 


Figure 122.—“‘Opalina sudafricana” Fantham from Bufo regulars, X 300. (After Fantham.) 
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“OPALINA SUDAFRICANA” Fantham 
Figure 122 


Host: Bufo regularis Reuss. 

Fantham’s drawing and measurements, in microns, are given: 
Body length 106 to 287.5, width 25 to 87. 

This seems either a narrow Opalina or an unusually flat Cepedea. 
Narrow Opalinas are not known from the Eastern Hemisphere except 
for less than half a dozen doubtful cases and except for O. obtrigona, 
which, with its hylid host, is a late immigrant from North America. 
But Fantham’s drawing appears more that of an Opalina than a 
Cepedea. Restudy of fresh material would probably be worth while. 


OPALINA TRIANGULARIS Ghosh 


Figure 123 


Host: Bufo melanostictus Schneider. 

Ghosh’s description (1918a), insufficient for certain identification, 
is as follows: ‘Body flattened, leaf-like, twice as long as broad or less, 
widest in the anterior body half; one side nearly straight, and the other 
strongly convex giving the appearance of two curved sides meeting at 
the widest part of the body; anterior end rounded and in the same 
line with the straight side; posterior end tapering and rounded; 
numerous nuclei. In the lower part of the intestine and upper part of 
the rectum of Bufo melanostictus.” 


FIGURE 123.—Opalina triangularis Ghosh from Bufo melanostictus. 
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OPALINA species (7?) 


In a specimen of Rana jerboa Giinther (U.S.N.M. No. 44013) from 
Tjiburrum, Java, Mount Gede, at 6,400 feet altitude, one specimen 
only of a large Opalina was found. It was not preserved. 


OPALINA species (?) 


Two examples of Rana verrucosa Gravenhorst, 32 and 36 mm. 
long, collected in September 1914 and sent by the Madras Museum 
from Parambikulam, Cochin State, southern India, showed a few 
remnants of a large Opalina, too poorly preserved for study. 


“OPALINA TERMITIS” de Mello 


Figure 124 


Hosts: Two termites—Leucotermes indicola from India and Calop- 
termes militaris (?) from Daman, Portuguese India. 

This form is somewhat like Opalina, yet one can but doubt its 
belonging to the Opalinidae. Ihave found only de Mello’s reference 


FiGureE 124.—‘‘Opalina termitis’’ de Mello. (After de Mello.) 


to the form in the Report of the Third Entomological Meeting at 
Pusa, India, and this and the accompanying figures (copied in our 
fig. 124) are insufficient for critical determination. Especially figure 
124, c, a stage in what must, from the course of the lines of cilia, be 
a transverse division, is unlike any appearance hitherto found in a 
dividing Opalina. One cannot tell whether the animal is flat or 
spheroidal. Another major difficulty in classing this as an Opalina 
is the great difference between the aquatic reproductive habits of 
the Anura and the terrestrial reproduction of the termites. The 
life history of the opalinids includes encystment of minute individuals, 
their passing into pools of water where they lie upon the bottom until 
they are ingested by browsing, vegetarian, aquatic larvae of Anura 
in whose recta they hatch from the cysts and develop into male and 
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female gametes, which fuse and grow to adult opalinids. One can 
imagine possible infection of a termite from cysts deposited by an 
anuran with its feces in, say, a hollow log, and the continued infection 
of termite from termite in the new environment by means of cysts in 
the feces. But before this is accepted it must be much better indi- 
cated than it now is, the presence in two termites of forms doubtfully 
resembling Opalina being all that we have to go upon. 


THE GROWTH OF OPALINA VIRGULOIDEA METCALF IN THE 
TADPOLES OF RANA SYLVATICA LECONTE 


By MARGARET COWLES and MAYNARD M. METCALF 


The Opalina of the American wood frog was named virguloidea 
by Metcalf (1923a). In the same publication he described a species, 
O. larvarum, from the common green frog (Rana clamitans) and 
suggested that this very broad, orbicular opalinid belonged to the 
subgeneric group Opalinae angustae rather than to the Opalinae latae, 
this proposed classification based on the presence of a minute curved 
posterior point, now known to be sometimes found also in broad 
Opalinas. At that time late stages in the life history had not been 
seen. Material secured later showed that this guess, though based 
on a mistaken assumption, was correct, for the tadpoles ready for 
metamorphosis, with four legs present, though with the tail not yet 
absorbed, show Opalinas of narrow form. 

On the basis of observations upon the development of Opalina 
larvarum in the tadpoles of Rana clamitans and of a similar species 
in the tadpoles of Rana catesbeiana, Metcalf reported in 1925 to the 
National Academy of Sciences that the Opalinae angustae pass through 
a series of larval stages recapitulating the evolution of the family 
Opalinidae. The Opalinae angustae are the most highly evolved 
members of the family, and it was found that their larval stages are, 
first, Protoopalina-like, then Cepedea-like, that then the Cepedea 
larvae flattened, first in front and then throughout the length of the 
body, becoming broad Opalinae, and that before metamorphosis 
these broad Opalinae changed to narrow forms. No drawings were 
published with this report, but charts of the phenomena in Opalina 
larvarum were shown to the American Society of Zoologists in Cleve- 
land, Ohio, during the Christmas holidays in 1930. It was also 
reported that Zelleriella passes through a Protoopalina stage, Cepedea 
through a Protoopalina stage, the Opalinae latae through a Protoopalina 
stage followed by a Cepedea stage, and the Opalinae angustae through 
three larval stages, representing, first, Protoopalina, then Cepedea, 
then the Opalinae latae, finally assuming their definitive narrow form. 
It has seemed worth while to review here this remarkable life history 
for another narrow species of the genus Opalina and to give drawings 
of the larval stages in their sequence. 
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FIGURE 125.—Opalina virguloidea Metcalf: Development in the tadpoles of Rana 
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The drawings here published (fig. 125) are mostly self-explanatory 
and little description is needed. Figure 125, a, is a typically Proto- 
opalina-like larva; b shows the posterior nucleus entering mitosis; 
c and d show stages with three and four nuclei, becoming Cepedea-like 
larvae; e and f depict individuals that have respectively five and six 
nuclei and that are much flattened and represent the Opalinae latae 
larvae, such as those in O. larvarum that are much more emphasized. 
In tadpoles of O. virguloidea, the broad stage is very brief and occurs 
in younger larvae with fewer nuclei. It seems quite possible that in 
some narrow species of Opalina it may be found to be wholly sup- 
pressed. Indeed it may perhaps be omitted from the life history of 
some individuals of O. virguloidea, for larvae in this stage are less 
numerous in our slides than Cepedea forms with five to eight nuclei. 

Figure 125, h and 2, resemble P. azonucleata. Larvae of this type, 
with about 6 to 10 nuclei arranged along the midline of the body, are 
very numerous and probably occur in the growth of every individual. 
As they get older and the nuclei increase in number, the linear ar- 
rangement of the nuclei is lost (fig. 125,7 andk). By further multipli- 
cation of nuclei, by growth and elongation, and by flattening, first at 
the anterior end, then throughout the body, larvae resembling O. 
obtrigona arise (fig. 125, m). Comma-shaped forms with marked cur- 
vature, especially of the anterior end, then arise, giving the adult form 
(fig. 125, n), the further changes being increase in size and increase in 
number of nuclei. 

The recapitulation of the phylogeny is remarkably complete, but 
the broadening of the body occurs in this species earlier than in O. 
larvarum. The trend toward increase in number of the nuclei and 
the trend toward flattening and broadening of the body are both pres- 
ent in both O. virguloidea and O. larvarum, but the emphasis upon 
broadening and flattening comes relatively a little earlier in the former 
species. . 

DIAGNOSTIC CHARACTERS IN OPALINIDAE 


There is much divergence in form of the body between different 
genera, different species, and even different individuals of the same 
species in the Opalinidae, but still there is a schematic plan upon 
which they are built. Protoopalina is a spindle with a broad, rounded, 
anterior end and a more tapering posterior part of the body. The 
anterior end is bent and sometimes flattened; the posterior end may 
have a long, slender point, or a much more abrupt point, or may be 
rounded showing no point at all. There is much individual variation, 
and this is more marked in preserved specimens, which may have been 
killed in any of the diverse forms that the flexible bodies may assume 
in life. For example, the bend in the anterior part of the body may 
not appear. 
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But the variation in form is more than a matter of a flexible body 
assuming temporarily different shapes. This may account for only 
a small part of the variation. At the posterior end of the body there 
may be, for example, a slender, tapering, naked “tail,” like a whip- 
lash. In some species this seems to be always seen (fig. 21, Protoopa- 
lina, subgenus I) (cf. also figs. 12, 13, and 36 in Metcalf, 1923a). In 
other species it appears in some individuals but not in others. Com- 
pare P. caudata, in which, in the same individual host may sometimes 
be seen individuals with slender tails and others with rounded poste- 
rior ends (see fig. 19 in Metcalf, 1923a). Some infections of P. caudata 
may contain only posteriorly rounded individuals; other infections 
contain, mostly tailed forms with some rounded ones; still others may 
‘show mostly rounded ones and a few with short, curved, posterior 
hook, either sharp or with a blunt point. These are not temporary 
conditions assumed by any individual at will, but are constant and 
characteristic for the individual. Furthermore, there are found, in 
addition to the comparatively slender individuals, others that are 
very broad and swollen (see fig. 17, a, in Metcalf, 1923a). One does 
not know how to regard the great divergence found. Is it an indi- 
cation of races within the species? It may be. Probably only breed- 
ing experiments would solve the puzzles, and the peculiar parasitic 
habits make such experiments forbiddingly difficult. Another variety 
of posterior end, with a short spine, is found in P. stevensoni (Metcalf, 
1923a, fig. 26), and this appears also, by the way, in Cepedea spinifera 
(Metcalf, 1923a, fig. 104). 

Cepedea has the bent spindle form of its immediate ancestor 
Protoopalina, but we do not find the markedly divergent types of 
posterior end. We do, however, find some species with two types of 
body, one rather slender, the other stocky. Whenever a species of 
Cepedea or of Protoopalina shows these two types, intermediate forms 
in the same species, and usually in the same infections, will be found, 
the same individual host containing all three—slender, broad, and 
intermediate. More or less faint indications of a posterior hook or 
spine appear in some Cepedeas, for example, in C. dimidiata forma 
zelleri (see Metcalf, 1923a, fig. 105, middle, left-hand drawing). 
In some Opalinas a posterior spine or faintly indicated hook may 
appear, and in some Zelleriellas the asymmetrical, posterior hook 
may be greatly developed, for example, in Z. antunesi (fig. 42); and 
in the degree of development of any of these features individual 
opalinids as well as species differ. 

This all makes taxonomic conclusions uncertain until after study of 
much material from many hosts. Without such intensive study, 
specific diagnosis must be tentative. 

The two flattened genera, Zelleriella and Opalina, each show in 
many individuals of many species indication of a bend in the anterior 
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part of the body, and a posterior point, or spine, or hook, either curved | 
or straight, but not a tail, is seen (figs. 98, 99, 100, d). In some 
Opalinas, as also in.some Cepedeas, it is evident that the posterior 
spine or hook is situated a little to one side of the posterior tip of the 
body. While no adult Cepedea or Opalina has been found with a 
slender, tapering tail, this is their regular condition in their early 
larval history. 

One who is familiar with the family as a whole cannot but feel that 
the same schematic form underlies them all, though what are adult 
features in Protoopalina may appear only in the larvae of the multi- 
nucleate genera. 

What has just been written shows that one must be cautious in 
evaluating conditions of form of body for purposes of taxonomic 
description. He must be cautious also in the use of other characters. 
There is much diversity in actual size of nuclei at different stages of 
the life history. In general the nuclei decrease in size as they increase 
in number during development in the multinucleate genera, but, 
perhaps, as Hegner and Wu (1921) have claimed, there is for each 
species a rather constant ratio between size of nucleus and the bulk 
of cytoplasm over which each nucleus presides. Whether within a 
species there are races that differ in the nucleocytoplasmic bulk rela- 
tions is not determined. 

Nuclear conditions, especially the chromosomes, their number, 
sizes, and forms, when carefully studied, can be relied upon for specific 
diagnosis. The mitotic phase of the nuclei at the time when division 
of the body begins might be constant and is possibly a usable character 
in the binucleate genera, especially in Zelleriella, whose species are, 
in many cases, so similar that any diagnostic possibility is eagerly 
seized upon. The interval between lines of cilia, if we remember the 
habit of interpolating secondary lines between the primary in the 
anterior part of the body, appears to be a more constant character 
than one might have anticipated, and there are a few cases of species 
with cilia unusually closely set in the lines. If one is careful to com-. 
pare corresponding portions of the body, these apparently quite 
constant characters are useful. 

All this emphasizes the fact that one must study much material 
from different sources and study it with minute attention, and that 
even after such extensive and minute study there will still be uncer- 
tainty because breeding experiments cannot be made to enable one to 
differentiate between species and intraspecific races. There is great 
probability that extreme races in one species may overlap extreme 
races in another species. After studying the Opalinidae for 25 years 
T am increasingly hesitant about positive specific diagnosis in numerous 
cases. In others, on the other hand, one has no such hesitation. 
The Opalinidae are an exasperating group taxonomically to one 
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whose purpose is to place each species in its clearly distinct pigeon- 
hole, but it is an instructive group. We have discussed the effect 
of the internal habitat in removing much of the struggle for existence 
and allowing all types that do appear to persist. This is very likely 
one of the chief keys to the conditions of speciation found in the family. 

Mention might be made of the rotating, spiral progress of a swim- 
ming opalinid of any species, similar to the manner of swimming of 
euciliates. This pattern of swimming path in the Opalinidae seems 
to be influenced by several structural features: (1) The bend in the 
anterior portion of the body, (2) the insertion of the cilia in spiral 
lines, (3) the greater number and length of the cilia in front than 
behind. These all cooperate to produce rotation, progress, and the 
swinging of the anterior end of the body through a wider are than 
that described by the posterior end. Note that the spiral position 
of the oral groove and its emphasized cilia in the euciliates cooperate 
in them to emphasize the spiral, rotating progress, but the mouthless, 
grooveless opalinids have the same pattern of motion. It is a funda- 
mental feature, and an ancestral feature, seen in Flagellata, Proto- 
ciliata, and Euciliata. 

In many euciliates with an anterior bend in the body the oral 
groove and mouth is in the region of the bend. One gets the im- 
pression that the mouth of the ancestors of the Opalinidae may likely 
have been near the bend. Detailed study of the arrangement of the 
‘neuromuscular’ fibrillae would be worth while, to see if there is any 
asymmetry or any “center” in this region to make this interpretation 
probable. 

In a previous publication (Metcalf, 1923a) I gave a table of the 
hosts of the known Opalinidae and of the geographic occurrence of the 
opalinids. The following table presents the new data since that 
publication. 
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REVIEW OF THE CLASSIFICATION AND GEO 
GRAPHIC DISTRIBU- 
TION OF THE OPALINIDAE i 


The relationships of the Ciliata may be expressed in the following 


‘es nee and the phylogeny of the Opalinidae is shown in figure 


oz By 
Opalinae 
angustae 


Opalinae 
rita) latae 


elongated 
Protoopalj 


FicurE 126.—Phylogeny of the Opalinidae 


CILIATA 
Prorocitiata (Opalinidae) 
Protoopalininae 
Protoopalina 
Zelleriella 
Opalininae 
Cepedea 
Opalina 
Opalinae latae 
Opalinae angustae 
EvciLiaTa 


570 PROCEEDINGS OF THE NATIONAL MUSEUM vou, 87 
THE GENUS PROTOOPALINA 


In this genus the several species are fairly distinct, more so than 
in any other genus of Opalinidae. This is in agreement with its 
archaic character, there having been time for gradual divergence to 
well-demarcated species. The archaic character of Protoopalina is 
indicated: (1) By its agreement in morphology with the first stages 
in development of each of the other three genera, Zelleriella, Cepedea, 
and Opalina; (2) by its wide geographical distribution, EKuro-Asia 
(except southern India and the islands supposed to have been once 


FIGURE 127.—Geographie distribution of Protoopalina. 


parts of the Indian Ocean continent ‘“‘Lemuria’’), Africa, Malaysia, 
Australasia, South America, Central America and the Antilles, North 
America (except the northeastern portion) (fig. 127); (3) by the com- 
parative morphology of the four genera, Protoopalina being less 
developed in structure and showing in its series of species how the 
other genera might readily have been derived from it; (4) by the 
agreement of the comparative morphological series, Protoopalina, 
Cepedea, Opatina, with the course of the larval development of the 
higher genera, complete and convincing evidence of phylogeny (Met- 
calf, 1923a); (5) by the resemblance of a group of Protoopalinae of 
southern, almost sub-Antarctic distribution (subgeneric group I) to 
the mother cells of the male gametes in Protoopalina, Cepedea, and 
Opalina, the only genera the sexual phases of whose development have 
been studied, and the similar character of the zygotes in Opalina. 
These elongated forms with slender tails, which are naked near the 
tip, are strikingly alike and seem to be archaic in character. I have 
regarded the tailed species in Protoopalina as constituting the most 
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archaic subgenus. There is no sharp demarcation. Some species 
have formae less elongated and others slender and with naked spines 
(P. caudata) and so almost grade into this subgenus. The species 
that are undoubtedly of this archaic subgenus I are all of southern 
distribution, Patagonia, Australasia, and southern or tropical Africa. 
P. saturnalis, from Mediterranean fish, shows much resemblance. 


Protoopalina, Subgeneric Group I (fig. 128) 


P. diplocarya Metcalf, in a leptodactylid, Straits of Magellan. 

P. papuensis Metcalf, in a Hyla, Dutch Papua. 

P. acuta (Raff), in a leptodactylid, Australia. 

P. xenopodos Metcalf, in Xenopus, Belgian Congo and South Africa. 


P. (capensis, new species], in a doubtful leptodactylid, Cape Colony, South 
Africa. 


. appendiculaia Fantham, in a Rana, South Africa, 
. australis, new species, in a Hyla, Australia. 


. nutti Metcalf, in a Rana, British East Africa. 
. saturnalis (Leger and Duboscq), in a teleost, Mediterranean Sea. 


P 
P. 
P. africana Metcalf, in a ranid, the Cameroons. 
12 
P, 
P. stevensoni Metcalf, in a Bufo, Sudan, Africa. 


FIGURE 128.—Geographie distribution of Protoopalina, subgenerie group I. 


The last four species (Metcalf, 1923a, group 2) are less elongated 
posteriorly than the others, but resemble them. The sub-Antarctic 
and tropical African distribution of this subgenus indicates that the 
genus was of southern origin, doubtless in primitive Anura, in the 
Triassic, Southern Hemisphere, land mass that I have called Equa- 
toria, including Gondwanaland and South America. This archaic 
subgenus has not spread beyond the limits of its ancestral home. 
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Protoopalina, Subgeneric Group II, Including Groups 2 and 8 of Metcalf, 1923a 
(fig. 129) 


. caudata (Zeller), in discoglossids, Europe. 

c. discoglossi Metcalf, in Discoglossus, Europe. 

c. microhyla Nie, in a gastrophrynid, southwest India. 

macrocaudata Metcalf, in a discoglossid, eastern Asia. 

orientalis Metcalf, in a discoglossid, eastern Asia. 

yunnanensis, new species, in a discoglossid, eastern Asia. 

caccosterni Fantham, in a gastrophrynid, South Africa. 

luzonensis, new species, in a gastrophyrnid, Philippine Islands. 
borneonensis, new species, in a ranid, Borneo. 

peronit Metcalf, in a leptodactylid, eastern Australia. 

dorsalis (Raff), in a leptodactylid, western Australia. 

. intestinalis (Stein), in discoglossids, Europe. 

pelobatidis Metcalf, in Pelobates, Europe. 

. hylarum (Raff), in Hyla, eastern Australia. 

. bibronit, new species, in an archaic bufonid, southeastern Australia. 
. steynegeri Metcalf, in a discoglossid, extreme northwestern United States. 


TO TD TU TO TU TU TU TU TU 0 Ue 0 


FIGURE 129.—Geographic distribution of Protoopalina, subgeneric group II. 


The typical discoglossid parasites are included here. Through 
P. caudata form attenuata and P. orientalis the group approaches 
group I in form. From the archaic species of group I were derived 
group II, forms many of which have spread to Euro-Asia and are 
there parasitic in discoglossids, one pelobatid and three gastro- 
phrynids, all but perhaps the last being ancient hosts. The species of 
this second subgenus that have remained in, or returned to, the sub- 
Antarctic habitat, (Australia) are found in an archaic bufonid, two 
leptodactylids, and a Hyla. I have interpreted the presence of the 
Protoopalinas of group II in Australia as due to there having been 
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discoglossids there formerly, e. g., the ancestors of the New Zealand 
LTiopelma (Metcalf, 1928a). The spread of Ascaphus to North 
America, with its Protoopalina of this subgenus, occurred in the 
Cretaceous period (cf. p. 592). The subgenus is as old as the Jurassic 
period, for it is in Australia, and Liopelma, a former host, now barren 
because of lack of an aquatic, larval stage, is in New Zealand. 


Protoopalina, Subgeneric Group III (Group & of Metcalf, 1928a) (fig. 130) 


P. montana Metcalf, in a pelobatid, Java. 
P. adelaidensis Metcalf, in a Hyla, eastern Australia. 


FIGURE 130.—Geographic distribution of Protoopalina, subgeneric group III. 


These are very similar to each other and are but slightly demarcated 
from group II. Their occurrence, one in Java and one in Australia, 
agrees with Arldt’s conclusion that Java and Australia remained 
connected through the early Cretaceous after they had separated 
from Asia and western Malaysia. 


Protoopalina, Subgeneric Group IV (Group 6 of Metcalf, 1923a) (fig. 131) 


P. filiformis Metealf, in a Rana, Formosa. 
P. tenuis (Raff), in a leptodactylid, eastern Australia. 


These elongated forms show some resemblance to the less elongated 
species P. africana and P. borneonensis. They apparently evolved 
at a time before Formosa and Australia definitely parted company, 
which means probably in the Jurassic period. Tropical Africa and 
Borneo probably had connection with both Australia and Formosa 
at that time. 
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FIGURE 131.—Geographic distribution of Protoopalina, subgeneric group IV. 


Protoopalina, Subgeneric Group V (Group 7 of Metcalf, 1928a) (fig. 132) 


. regularis Metcalf, in a Bufo, tropical Africa. 

. rhinodermatos Metcalf, in a gastrophrynid, South America. 

. longinucleata Metcalf, in a leptodactylid, South America. 

. camachana, new species, in leptodactylid, Jamaica, West Indies. 
. bufonis Metcalf, in Bufo, Cuba, West Indies. 

mossambicensis Metcalf, in Rana, tropical Africa. 


ele ts estes et 


FicuRE 132.—Geographic distribution of Protoopalina, subgeneric group V. 
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These tropical species are closely alike. It would seem, then, that 
this group dates from a time when the American and African tropics 
were connected (Cretaceous, or more likely Jurassic, period). 


Protoopalina, Subgeneric Group VI (Group 8 of Metcalf, 1923a) (fig. 133) 


At scaphiopodos Metcalf, in Scaphiopus, a pelobatid, southwestern United 
ates. 

12). hammondit Metcalf, in Scaphiopus, southwestern United States. 

P. mexicana Metcalf, in Scaphiopus, northern Mexico. 

P. mitotica (Metcalf), in Ambystoma, west-central United States. 


FIGURE 133.—Geographic distribution of Protoopalina, subgeneric group VI. 


This compact, sharply distinct, and highly evolved group of species 
have dumbbell-shaped nuclei. They doubtless evolved from a pelo- 
batid parasite, like P. pelobatidis, when the pelobatid host, Scaphiopus, 
had reached North America during the Tertiary period. In the 
host genus they spread, east of the mountains, as far south as northern 
Mexico, and one species turning eastward reached the Atlantic coast. 
Scaphiopus is a genus of strange habits, burrowing and seldom seen. 
Once, in Woods Hole, Mass., where it had been almost unknown, 
Scaphiopus holbrookii appeared, breeding by the many hundreds in 
surface pools after a good rain. Perhaps this genus may be secretly 
present in other regions from which it has not been reported. 


Protoopalina, Subgeneric Group VI I (fig. 134) 


P. ovalis Fantham, in Rana, South Africa. 
P. ovoidea Metcalf, in a gastrophrynid, Texas. 


These forms are probably distinct from each other, though they 
agree in form and dimensions. The nuclei of P. ovalis are much more 
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FIGURE 134.—Geographic distribution of Protoopalina, subgeneric group VIL. 


slenderly oval. The two species seem to form a natural group. 
P. zyster Metcalf, in Gastrophryne, from Central America may also 
belong here. 


Protoopalina, Subgeneric Group VIII (Group 9 of Metcalf, 1923a) (fig. 135) 


P. formosae Metcalf, in Bufo, Formosa. 
P. quadrinucleata Metcalf, in Rana, Java. 
P. axonucleata Metcalf, in Rana and Bufo, eastern Asia. 


FIGURE 135.—Geographic distribution of Protoopalina, subgeneric group VIII. 
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These forms, grouped together to indicate the later steps in the 
development of Protoopalina into Cepedea, are of eastern Asian and 
Malaysian distribution, probably indicating the origin of Ce si 
there or in some nearby, connected region. ih 

There is one noteworthy feature of the distribution of Protoopalina 
Only a single species is reported from any of the lands reputed to have 
been once united to form the Indian Ocean continent Lemuria (Mada- 
gascar, the Seychelles, Ceylon, southernmost India). The one 
instance is P. caudata microhyla, in Microhyla ornata, from Harnai 
Ratnagiri District, south of Bombay, “among mourtains,” This 
location is about on the boundary line between the northern Indian 
and the southern Indian faunas. Its host belongs to a southern 
family, the Gastrophrynidae. This is the nearest approach to » 
record of a Protoopalina from Lemurian lands. Why are there no 
more Protoopalinas in these Indian Ocean lands? Study of paleo- 
geographic maps by Arldt and others (fig. 142, a) shows Indian 
Ocean lands connected in Triassic times with Africa and Australia, 
not with Malaysia. Lemuria is shown connected with Ethiopia, but 
not with Asia-Malaysia during the Jurassic and early Cretaceous 
periods. Madagascar separated from Ethiopia after the early 
Cretaceous and probably did not join it again after this time (see 
Hewitt, 1922, who suggests temporary late Tertiary connection). 
The mid-Cretaceous island of India (fig. 143, b) is shown uniting with 
continental Asia late in the Tertiary (fig. 145, a) and retaining this 
connection until the present time. The only suggestion the author 
can make is that Protoopalina was once in Lemuria but was extermi- 
nated during the subsidences that broke it into several islands and 
island groups, but that, before the middle Cretaceous period, somewhat 
elongated Protoopalinas gave rise to Cepedea in Asia-Malaysia, which 
was in contact with Lemuria for a period long enough to allow 
Lemuria to become inhabited by Cepedea (fig. 143, a). 


THE GENUS ZELLERIELLA (Fig. 136) 


Species distinctions in this genus are difficult, though the genus 
itself is well demarcated from the other genera. Its origin from 
Protoopalina is indicated by a Protoopalina stage in its early develop- 
ment (cf. Z. brasiliensis from Crossodactylus gaudichaudii, fig. 38). 
Its geographical distribution, South America, Central America, and 
Australasia, indicates its origin in the Southern Hemisphere and in 
that land-complex which in late Cretaceous or early Tertiary times 
included Australasia, Antarctica, and southern South America, pos- 
sibly also South Africa early in this period. Comparative numbers 
in the Australasian and South American regions suggest the origin 
of Zelleriella in the region of greater Antarctica connected with 
Patagonia and its migration westward from Patagonia to Australia. 

166877408 
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If it arose at the eastern end of this Antarctic land-complex, there 
remains the question whether the place of its evolution was Patagonia 
or tropical America. Its hosts are leptodactylids, bufonids, hylas, 
and dendrobatids, predominantly leptodactylids. The bufonids other 
than Bufo carry Zelleriella, so far as known records go, only in South 
America. They can be left out of account. Bufo does not occur in 
Australia, so it could not have been the host in which Zelleriella 
wandered westward to Australia. Bufo was apparently not in Pata- 
gonia at the time of this migration. Bufo probably arose in south- 
eastern Asia, entered North America, and probably Ecuador also, 


FIGURE 136.—Geographic distribution of Zelleriella. 


by way of the Cretaceous circum-Pacific land-strip (fig. 148, a). 
This land-strip became for the most part fused with North America 
during the Tertiary period (fig. 144, 6), but the Isthmus of Panama 
was not formed until the middle Pliocene, and before that time the 
land-strip had apparently disintegrated, giving no passage between 
North and South America. Both Bufo and Hyla, but not Zelleriella, 
were probably in tropical South America before the leptodactylids, 
with Zelleriella, passed to Australia (see the discussion of the lep- 
todactylids, p. 600). 

Zelleriella, the dominant opalinid in leptodactylids, apparently 
evolved in them in Patagonia, or greater Antarctica of which it was 
a part, before Patagonia and Brazil united (middle Miocene?) (fig. 
145, a). It passed to Australia, but not to Asia-Malaysia. This 
migration occurred, therefore, after the Jurassic, probably after the 
earliest Cretaceous, period, when Australia and Malaysia were 
permanently separated. This makes the date of Zelleriella’s origin 
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between the early Cretaceous and the middle Miocene during the 
mild climate in Antarctica, which we know from foonils prevailed 
during the early Miocene and probably earlier. We regard Zelleriella 
therefore, as a leptodactylid parasite of Antarctic origin in early or 
middle Tertiary time. When the bar to northward spreading in 
South America (see discussion of the Leptodactylidae) disappeared 
leptodactylids with their Zelleriellas passed northward to tropical 
America, infected Hylas (sparsely) and Bufos, both already there 
with Zelleriella, and after the Isthmus of Panama was formed, in 
the middle Pliocene, they passed on across it in their original lep- 
todactylid, and their new hylid, hosts to Central America and the 
Antilles which were at that time connected with Yucatan and probably 
also with Honduras. Bufo also may have passed north across the 
Isthmus at the same time. 

Zelleriella is subject to attack from parasites, which are found in 
the cytoplasm, where they might be mistaken for stages in the nuclear 
phenomena of the Zelleriellae (see fig. 44, ¢; and Metcalf, 1923a, 
p. 135). I have observed these parasites from Brazil and Texas. 
Several investigators (Stabler, 1933; Carini and Reichenow, 1935; 
Chen and Stabler, 1935; Stabler and Chen, 1936; Chen and Stabler, 
1936) have made detailed studies on these Endamoeba parasites. 


THE OPALININAE, COMPRISING THE GENERA CEPEDEA AND OPALINA 


We have already seen, while discussing Protoopalina, that there is 
comparative anatomical and developmental evidence to show beyond 
reasonable question that Cepedea developed from Protoopalina and 
that there is indication that this occurred in Asia-Malaysia and 
before communication of this region with Lemuria had been per- 
manently shut off, for Cepedea is in Madagascar, the Seychelles, and 
Ethiopia, as well as in India and Ceylon. Bufo is not in Madagascar 
and the Seychelles today, so probably never was in Lemuria and 
could not have been the original host of Cepedea. Ranids are today 
the hosts of Cepedea in Madagascar and the Seychelles and probably 
were its original hosts (Polypedates?). They still carry in Asia- 
Malaysia Protoopalinas of subgeneric group VIII from which Cepedea 
evolved. We place the evolution of Cepedea, therefore, in Asia- 
Malaysia-Lemuria, early in the Cretaceous period, in ranid hosts. 
Metcalf (1923a) suggested origin in Lemuria, probably in gastrophryn- 
ids. Cepedea apparently entered South America from Asia and the 
north before its hosts for this migration had met Opalina, for Opalina 
is not in South America; neither is Rana in South America, except 
for one species, R. palmipes, which, probably since the middle Pliocene, 
has sparsely invaded the northernmost parts of the continent. Opa- 
lina is now abundant in North America and Central America, chiefly 
in Rana, Bufo, and hylids, but these have not passed south over the 
Isthmus with Opalina. The most probable explanation seems to be: 
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(1) That Bufo, having adopted Cepedea from its ranid hosts, possibly 
Polypedates, in Asia, entered South America from eastern Asia by 
some route not including North America and Central America, 2. e., 
by the circum-Pacific land-strip, before the close of the Cretaceous 
period; (2) that in Tertiary times, when this land-strip fused with 
western North America, Bufo entered that continent and later 
adopted Opalina, as it adopts any opalinid when it meets it; (3) that 
broad Opalinae evolved from Cepedea in some region not connected 
with eastern Asia-Malaysia before Bufo’s migration to America, 7. é., 


FIGURE 137.—Geographic distribution of Cepedea. 


probably in Ethiopia-Lemuria; (4) that Opalina, late in the Tertiary, 
in ranid hosts, entered eastern Asia when the Indian island fused 
with Asia, and that it passed on, in Rana, to Siberia and Alaska and 
down the Pacific coast of North America, west of the mountains, as 
far as Central America, but did not go on to South America in spite 
of a route being open via the Isthmus after the middle Phocene; (5) 
that the Opalinae latae met hylids for the first time in Central America 
after the middle Pliocene when they passed northward over the 
Isthmus of Panama, were then adopted by them, and were changed 
into the narrow form, Opalinae angustae, and were carried by these 
new hosts northward throughout North America, infecting on the way 
other Anura. One species, Hyla arborea, crossed to Siberia and more 
southern Asia and with its American, narrow Opalina (obtrigona) 
passed on to western Europe and even to northern Africa (see the 
discussion of the Hylidae). H. arborea has evolved several subspecies 
(usually recognized as species) 
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Cuprpea (fig. 137).—The genus Cepedea can, perhaps, be divided 
into several groups, but few of these are sharply demarcated and the 
divisions are of little interest. As given, they express little more 
than the author’s impressions and these in some cases vague and 
uncertain. 

Subgeneric Group I 


In group I Metcalf (1923a) included only Bezzerberger’s C. lan- 
ceolaia, in Rana, “Asia.” | 
Subgeneric Group ITI (fig. 138) 


Group II is a large group of eastern distribution, except for four 
species and one subspecies from tropical and subtropical America. 
I see no reason except their western habitat for separating the latter. 


FIGURE 138.—Geographic distribution of Cepedea, subgeneric group II. 


C. dimidiata (Stein), in Rana and Bufo, Europe, eastern Asia. 

C. d. hawaiiensis Metcalf, in Rana, Hawaii, said to have been introduced. 
C. d. orientalis Metcalf, in Rana, Japan. 

C. d. [paraguayensis] Metcalf, in Hyla, Paraguay. 

C. rubra (Carini), in Hyla and a leptodactylid, Rio de Janeiro, Brazil. 
C. saharana Metcalf, in Rana, northern Africa, Turkestan, Beluchistan. 
C. buergeri Metcalf, in a ranid, Japan. 

C. b. sinensis Metcalf, in Bufo, southern China. 

C. minor Metcalf, in a discoglossid, France. 

C. borneonensis Metcalf, in Bufo, Borneo. 

C. lemuriae, new species, in a ranid, Madagascar. 

C. celebensis, new species, in Bufo, Celebes. 

C. hasseltii, new species, in a pelobatid, Java. 

C. microhylae, new species, in a gastrophrynid, Borneo. 

C. siamensis, new species, in Bufo, Siam. 
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C. virgula (Dobell), in a ranid, Malay Peninsula, Ceylon. 
C. hosei, new species, in a pelobatid, Java. 

C. mogyana (Carini), in Hyla, Rio de Janeiro, Brazil. 

C. occidentalis Metcalf, in Rana, tropical Central America. 
C. floridensis Metcalf, in a pelobatid, Florida. 

C. obovoidea Metcalf, in Bufo, Florida. 


Subgeneric Group III 


C. spinifera Metcalf, in a ranid, Java. Its well-defined posterior spine, shown 
in many but not all individuals, is noteworthy. A few Protoopalinas, e. g., P. 
stevensoni, show the same thing. 


Subgeneric Group IV 


Group IV includes two species that resemble each other more than 
they do any other species: 


C. globosa Metcalf, in a hylid, Central America. 
C. baudinit Metcalf, in Hyla, Central America. 


Subgeneric Group V 
This group includes a single eastern species with two subspecies: 


C. pulchra Metcalf, in a gastrophrynid, Cochinchina. 
C. p. japonica Metcalf, in Rana, Japan. 
C. p. javensis Metcalf, in Bufo, Java. 


Subgeneric Group VI, A | 


These are species of more or less elongated form and irregular shape, 
the latter due, perhaps, to an unusually delicate pellicle. Many of 
them have their dividing nuclei of unusually slender and elongated 
shape. 


C. phrynomantidis Metcalf, in a gastrophrynid, East Africa. 

C. madagascariensis Metcalf, in a ranid, Madagascar. 

C. madagascariensis [of Hyperolius] Metcalf, in a ranid, West Africa. 
C. magna Metcalf, in Bufo, West Africa. 


Subgeneric Group VI, B (fig. 139) 


C. formosae Metcalf, in Bufo, China, Formosa. 

. philippensis, new species, in Bufo, Philippine Islands. 

. mexicana Metcalf, in Rana, Mexico. 

. lLuzonensis, new species, in Rana, Philippine Islands. 

l. aponensis, new subspecies, in Rana, Philippine Islands. 
ciliata, new species, in Hyla, southern Brazil. 

cantabrigensis Metcalf, in Rana, northwestern North America. 
multiformis Metcalf, in Hyla, Central America. 

multiformis [of Polypedates schlegelii] Metcalf, in a ranid, Japan. 
seychellensis Metcalf, in a ranid, Seychelles Islands. 
dolichosoma Metcalf, in Bufo, Central America. 

sp. ?, in Hyla, Texas. 

. longa (Bezzenberger), in Rana, ‘‘Asia.”’ 

. l. hispanica Metcalf, in Rana, Spain, northern India. 

. ophis Metcalf, in Rana, Formosa, East Indies. 

. segmentata Metcalf, in a ranid, Cochinchina, East Indies. 


RAARARRARRAAAAARA 
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FIGURE 139.—Geographic distribution of Cepedea, subgeneric group VI, B. 


Elongated Cepedeas occur, on the one hand, in Africa and Mada- 
gascar, and on the other hand chiefly in lands once a part of or 
accessible from the Cretaceous circum-Pacific land-strip. The 
significance, if any, of this fact we do not discuss, for all grouping 
within the genus is too faintly indicated to be worth much emphasis. 


Subgeneric Group VII 
C. plata, new species, in Hyla, Rio de Janeiro, Brazil. 


This species is so flat that it might be taken for an Opalina, but its 
narrowness and the impression from the general shapes in the infec- 
tions indicate that it is Cepedea. 


Species Not Assigned to Any Group 


C. flava (Stokes) is omitted because of wholly inadequate descrip- 
tion. Four species, described by others, I have not seen and so hesi- 
tate to place them in any of these groups: 

C. scalpriformis (Ghosh), in Bufo, India. 

C. sialkoti Bhatia and Gulati, in Bufo, Punjab, India. 


C. metcalfi Bhatia and Gulati, in Bufo, Punjab, India. 
C. punjabensis Bhatia and Gulati, in Bufo, Punjab, India. 


Opauina (figs. 140 and 141).—The genus Opalina we have divided 
into (1) broad species, found in the Eastern Hemisphere, with some 
emigrant species that have penetrated to North America and are now 
living on the Pacific coast, west of the mountains and in the tropical 
lands to the south, often called Central America, and (2) narrow species 
which I have suggested were developed in the Hylas after they 
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arrived in the north, coming from South America in the middle 
Pliocene. These Opalinae angustae have been adopted by other North 
American hosts and are spread throughout the continent. This sub- 
genus of narrow species, recently evolved, has developed few sharply 
demarcated species and its taxonomy is difficult, like that of the also 
comparatively modern genus Zelleriella. As to the Opalinae latae, 
I feel that one can recognize more or less vaguely some subgrouping. 
There seem to be at least ranarum-like forms and japonica-like forms, 


FIGURE 140.—Geographie distribution of the Opalinae latae. 


the latter distinguished by curved and often abruptly pointed posterior 
ends and by smaller nuclei. 

In the group of species resembling O. ranarum we may place the 
following: 


O. ranarum (Ehrenberg), in Rana and secondary hosts, Europe. 
O. r. smithi Metcalf, in Bufo, Japan. 

O. r. orbiculata, new subspecies, in Rana, Ceylon, Singapore. 
O. cincta Collin, in Bufo, Europe. 

O. bufoxena Metcalf, in Bufo, Manchuria. 


In the japonica group may be reckoned the following: 


. japonica Sugiyama, in Rana, Japan. 
. japonica (?) Metcalf, in Rana, Java. 
. coracoidea Bezzenberger, in Rana, ‘‘Asia,’’ Ceylon. 
. c. lahorensis Bhatia and Gulati, in Bufo, India. 
. camerunensis Metcalf, in a ranid, Cameroons, Africa, and two species from 
the Pacific coast of North America. 
O. draytonii Metcalf, in Rana, California. 
O. panamensis Metcalf, in Bufo, Panama. 


Sooco 
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0. natalensis Metcalf, in a ranid from the Sudan, is almost inter- 
mediate between the ranarum-like species and the japonica-like 
species. The nuclei are large, but the shapes of some individuals are 
japonica-like. Other individuals are unique in form. 

O. rotunda Metcalf, in Rana, from Siamese Cambodia, has numerous 
individuals that more or less resemble O. japonica, but ie nuclei are a 
little larger. 

O. annandali, new species, in Rana, from Calcutta, India, has small 
nuclei. Its posterior end is sometimes abruptly pointed. Its shape 


FIGURE 141.—Geographic distribution of the Opalinae anguctae. 


is frequently irregular, as is true also of O. natalensis and O. rotunda. 
These three might be regarded as related and as somewhat inter- 
mediate between the japonica group and the ranarum group. 0. 
zeylonica, new species, in a ranid from Ceylon, with small nuclei and 
irregular shape, may also belong here. 

O. mantellae, new species, in Mantella (one of the Ranidae) from 
Madagascar, has small nuclei, is ranarum-like in shape except for a 
few small, narrow individuals. Its possible relationships are not 
suggested. 

O. chattoni Weill, in Bufo, from Cochinchina, has, in the cysts and 
young forms only, peculiar nuclei with each a single large nucleolar 
mass and a large, clear, chromatin skein. It seems a very distinct 
species. O. nucleolata, new species, in Rana, from Java, has usually 
a single nucleolar mass in its nucleus, though sometimes two 
are found. No such chromatin skein as in 0. chattont is found. 
These species are probably related. Their nuclei are large and 
their shape is like that of O. ranarum. Two species of Rana from 
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FiGuRE 142.—a, Triassic continents (from Arldt): The stippled areas are late Triassic, the line shading 
indicating additional, earlier Triassic land; 6, Jurassic continents: The stippled areas are late Jurassic, 
the line shading indicating other, early Jurassic lands. 
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~~. 


i huchert, 
FIGURE 143.—a, Early Cretaceous continents; 6, Middle Cretaceous continents. (After Schu ) 
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a 


FIGURE 144.—a, Late Cretaceous lands (the southern Pacific may have been, instead or also, Eocene); 8, 


Early Tertiary lands (after Arldt, modified). The trans-Pacific lands shown in a probably were present 
in the Eocene. 
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Late Tertiary continents; 6, Pleistocene continents (after Arldt). 


FIGURE 145.—a, 
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southeastern Asia (Tonkin, China, and Lower Siam) bear Opalinas of 
similar shape to O. nucleolata, and their nuclei, much smaller, bear 
each a single nucleolar mass. They may be classed as O. nucleolata 
siamensis, new subspecies. O. malaysiae, new species, in a Siamese 
Rana, is in form intermediate between the japonica group and O. 
nucleolata. Its nuclei are smal] and show numerous small nucleolar 
disks, as is usual, instead of one or two overemphasized ones. 

I make no attempt to suggest the affinities of the huge O. lata, 
described by Bezzenberger. Observation of many individuals in 
whole infections is necessary for this. 


FIGURE 146.—Mercator’s projection map showing land areas in dashed shading outlined by continuous 
line, except that unexplored shores of Antarctica have dashed lines; ocean shallows as stippled areas out- 
lined by dashed lines on the deep-seaward side; deeper ocean areas unshaded and outlined by dashed 
lines. 


THE CLASSIFICATION AND DISTRIBUTION OF THE ANURA 


PIPIDAE: 
Pipinae, the Guianas, no opalinids found. 
X enopodinae, tropical and southern Africa. Protoopalinae of subgenus I. 

DIscoGLossIDAE: 

Discoglossinae, Euro-Asia with northern Africa. Protoopalinae of subgenus 
rT: 

Ascaphinae, extreme northwestern United States. Protoopalina of sub- 
genus IT. 

Liopelminae, New Zealand. No opalinids, because no larvae. 

PELOBATIDAE: Western Europe, southern and southwestern Asia, Malaysia, 
Papuasia. Protoopalinae of subgenera II, III, and VI, and Opalinae 
angustae (lately evolved in North America). 

Arcuaic Buronipas: Australia, Neotropics, Ethiopia, India, Java. Opalinids 
not studied, except one Protoopalina and two Zelleriellas, in South America. 

Bufo, cosmopolitan, except Madagascar and Australasia including Papua 
and New Zealand. Host to all opalinids it meets. 
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Hyuipar: America, Australasia, except New Zealand, one species (with several 


subspecies) in Europe and eastern Asia. Protoopalina, Zelleriella, Cepe- 
dea, Opalinae angustae. ; 


LEPTODACTYLIDAE; Tropical America, Australasia (except New Zealand), Africa (?) 

Protoopalina, Cepedea, and especially Zelleriella. 

GASTROPHRYNIDAE: Neotropics, Ethiopia, Madagascar, southern India, south- 
eastern Asia, Amboina, Papua. Protoopalina, Zelleriella, Opalina, and 
especially Cepedea. 

RANIDAE: 

Ceratobatrachinae, Solomon Islands. Opalinids unknown. 

Raninae, Eastern Hemisphere (except Australia, Tasmania, and New 
Zealand), North and Central America, one species each in the northernmost 
portions of Australia and South America, respectively. Protoopalina, 
Zelleriella (4 cases), and especially the multinucleate genera Cepedea and 
Opalina. 

Dendrobatinae, Neotropics. Zelleriella. 

Mantellinae, Madagascar. Opalinae latae. 

Cardioglossa, classification doubtful, western Africa. Opalinids not studied, 


The Opalinidae arose as Protoopalinae of subgenus I in archaic 
Anura, perhaps Pipidae, apparently in the Southern Hemisphere, and 
spread to all portions of the earth capable of supporting Anura, 
except possibly Lemuria where their present absence is unexplained. 
As the Anura evolved into their several families, their commensal 
opalinids evolved to their present diversity. The interrelationships 
and the course of the evolution of the families, subfamilies, genera, 
and species of the Anura are by no means understood, though some 
things are indicated. (Fig. 147.) 


THE PIPIDAE (Fig. 148) 


The Pipidae seem the most archaic of extant Anura, the African 
and South American genera having diverged to different subfamilies. 
The Papinae (Guianas) have not been found carrying opalinids, 
probably because of the absence of free-living, browsing, vegetarian, 
aquatic larvae, for it is in this stage of its life history that an anuran 
becomes infected with encysted opalinids from the recta of the hosts. 
The Xenopodinae (Africa) bear Protoopalinas belonging to the most 
ancient subgeneric group, I. It seems natural that the most archaic 
family of Anura should bear the most archaic opalinids, members of 
the most archaic subgenus of the most ancient genus. 


THE DISCOGLOSSIDAE, OR BELL TOADS 


The Discoglossidae, which, according to Stejneger, probably arose 
in southeastern Asia, near the eastern end of the Himalayan highlands, 
spread in three directions: (1) The Discoglossinae spread northward, 
inhabiting western Europe and northern Africa (Bombina, Disco- 
glossus, Alytes) and also eastern Asia (Bombina). This was one 
migration, by routes north of the Himalayas, the eastern and western 
genera becoming separated by the development of desert conditions 
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between. The opalinids of the subfamily Discoglossinae are Proto- 
opalinas of subgenus II. (2) The Ascaphinae spread northeastward 
and across to extreme northwestern North America by way of the 
land-strip that in Cretaceous times stretched north from eastern Asia 
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FIGURE 147.—\Chart suggesting possible phylogeny of the Anura. 


and east and then south, bounding the northern Pacific Ocean (fig. 
143, a). Although this land-strip in Tertiary times united with 
North America (fig. 144, b) its discoglossids never passed farther east 
onto the main part of the North American continent even when the 
way opened, but they remained on the narrow land-strip, being already 
decadent, having retired to the mountains and living in and near the 


OPALINID CILIATE INFUSORIANS—METCALF 593 


eS glacial streams. Their tadpoles carry Protoopalinas of subgenus 
rought from Asia, but in the cold water of these streams their 
metamorphosis is delayed until the second year, so that opalinid 


FIGURE 149.—Geographic distribution of the Discoglossidae 


infection is from the tadpoles of the former year to the young tadpoles 

of the later year. “As is so often the case when tadpoles live into the 

second season, the adult anurans are not infected (cf. Rana catesberana, 

R. clamitans). The evolution of Ascaphus into its decadent character 
166877—40——9 
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we thus consider to have started as early as the Cretaceous period and — 


to have been completed before, in the early Tertiary union of the | 
Pacific land-strip with the North American Continent occurred. © 
(3) The Liopelminae spread southeastward across Malaysia, through 
Australia, to New Zealand. This wandering occurred before Australia 
and New Zealand separated from Malaysia and Asia, in other words, 
apparently in Jurassic times (fig. 142, 6). Liopelma, another decadent 
genus, has completely lost its aquatic larvae and so has no opalinids. 


FIGURE 150.—Geographic distribution of the Pelobatidae. 


But its ancestors, in passing across Australia, left their Protoopalinas 
of subgenus II, and these are found there today resident in Ayla. 
There is a further point of considerable interest. Hyla came to 
Australia from South America and at a time later than the separation 
of Australia from Malaysia, for Hyla is unknown from Malaysia. 
It seems likely that the ancestors of Liopelma persisted in Australia 
long enough to meet and infect Hyla, though the infection might have 
been from Jnopelma through a primitive bufonid or a leptodactylid (?) 
to Hyla.6 The point of interest is that discoglossid Protoopalinas are 
still in Australia, though the discoglossids themselves are gone. 
Discoglossids have come into contact with Cepedea but have not 
adopted it. Similarly they have been in contact with Opalina, but 
only in two or three instances have individuals infected with Opalina 
been reported (from Europe), probably temporary infections. Disco- 
glossids have not been in contact with Zelleriella. 
6 It is not likely that the Hylidae and the Leptodactylidae entered Australia together, coming from Ant- 
arctica. The Hylidae may have taken a more northern trans-Pacific route from tropical South America. 


In this case the migration was probably earlier (late Cretaceous or, say, Eocene; fig. 144, a) than that of the 
leptodactylids (Tertiary; fig. 144, b). See p. 598. 


: 
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a THE PELOBATIDAE (Fig. 150) 


These toads are found today in the lands north and east of the 
{Mediterranean Sea, in Asia south and southwest of the Himalayas, in 
‘Malaysia and Papua, and in North America. Their origin and spread 
‘seems to parallel that of the Discoglossidae. They probably evolved 
‘in India or in southeastern Asia in Cretaceous times after Australia 
|had separated from Asia. They seem to have passed to the Mediter- 
‘ranean lands by a route that lay either to the north or to the south 
‘of the Himalayas; to have passed to Malaysia and Papua during the 


FiGuRE 151.—Geographic distribution of the Bufonidae, other than Bufo. 


‘time of fluctuations when the Malaysian and Papuan connections were 
| repeatedly formed and broken (late Tertiary or Quaternary, fig. 145); 
‘to have passed during the earlier or later Tertiary by way of Siberia 
‘and Alaska to North America, this northeastward migration including 
‘only the one genus, Scaphiopus, or rather its ancestors. The opalinids 
‘of the Pelobatidae were originally Protoopalinas of subgenera II and 
III and they still are, except for the very compact group of species, 
‘subgenus VI, evolved in Scaphiopus since its migration to North 
_America, and except also for certain adventitious, late Tertiary in- 
'fections in Scaphiopus in North America by two species of Zelleriella 
‘and two species of narrow Opalinae. These infections were apparently 
‘since the middle Pliocene, 2. e., since the Isthmus of Panama was 
‘formed. 
THE ARCHAIC BUFONIDAE (Fig. 151) 

These genera I am discussing apart from the remarkable genus 
Bufo. Their present distribution indicates an origin in the Southern 
_Hemisphere in pre-Cretaceous times, before Australia separated from 
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Malaysia. But these forms have not been sufficiently studied and 
their opalinids are unknown, except for one Australian species which 


carries Protoopalina, and except also for some few of the species from | 


the highlands of western South America which carry the modern genus 
Zelleriella, indicating late infection through contact with lepto- 


dactylids. Full knowledge of their parasites might solve some of the 


puzzles that we now leave without discussion. 
Bufo will be treated later. 


THE HYLIDAE (Fig. 152) 


The Hylidae apparently evolved in tropical America in the heavy | 


forest area for which they are so well adapted. Their ancestors 
were probably archaic Bufonidae, since pelobatids are not today 
present in tropical America and apparently never were. What 


their opalinids were is not clear from any available evidence. The | 


Australian Hylas today bear Protoopalina of subgenus IJ. The 
South American forms carry Cepedea and Zelleriella, the latter, I 
believe, a late introduction (see discussion of the Leptodactylidae). 


Their Cepedeas probably were introduced to South America by | 


Bufo during the Cretaceous (cf. discussion of Bufo). No Hylas in 


South America bear Opalina. Apparently Hylas met Opalinae for | 


the first time in the middle Pliocene period after the Isthmus of Pana- 


ma had been formed and they had crossed into North America. 
Meeting there Bufos and Ranas, immigrant from Asia, with their | 


Asiatic broad Opalinas, they adopted these and changed them into 
Opalinae angustae. Spreading over North America these Hylas in 
turn gave of their narrow Opalinae to certain Ranas and Bufos, to 
a pelobatid and to a gastrophrynid.- The Isthmus of Panama was 
completed, apparently in the middle Pliocene (Vaughan, 1919), so 
that the colonization of North America by hylids and their subse 
quent wandering across Alaska, Siberia, and on to western Europe 
was accomplished within the late Pliocene and the Pleistocene periods, 
an extensive spread in what is geologically a rather brief time. Only 
a single species, Hyla arborea, with its half dozen or so subspecies, 
entered Euro-Asia bearing Opalina obtrigona, an American narrow 
Opalina. Hyla arborea is very closely related to northern North 
American Hylas. It is not closely similar to any species in Australia. 

Hyla is a vigorous, dominant form to which such an extensive 
and comparatively rapid spread might be possible. Its behavior 
is in marked contrast to that of the decadent Ascaphus and the 
semidecadent Scaphiopus, both of which were in North America 
earlier than Hyla and merely managed to persist by hiding, one of 
them (Ascaphus) not having spread at all since the Cretaceous 
period, and the other (Scaphiopus) spreading east of the mountains 
only through Western United States and northern Mexico, except 
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for one species, solitarius, which spread to the Atlantic coast. Ex- 
amples of other vigorous, dominant Anura are Bufo, Rana ait the 
family Leptodactylidae. Rana is a vigorous genus of a-vigorous 
family. Bufo is a vigorous genus in an otherwise seemingly de- 
cadent family. 

The place of origin of the Hylidae deserves a little further com- 
ment. The comparative numbers of species in the different regions 
two score in Australasia, rather more in North America, nid ie 
many in South America seem to indicate origin in South America. 
On the other hand, the diversity of species north of the Isthmus, 
forming a number of “genera,” would seem to indicate a long period 
of evolution and would point to a longer residence in the north than 


FIGURE 152.—Geographic distribution of the Hylidae. The stippled areas indicate the presence or former 
presence of one species, H. arborea, and closely related forms usually classed as a separate species, but 
their classification as subspecies of H. arborea would better express the true relationships. The dot in 
eastern Africa indicates the reputed but very doubtful occurrence in Abyssinia of H. wachei, not closely 
related to H. arborea. 


in the South American forests. Two considerations, however, should 
be held in mind. North of the Isthmus hylids have been exposed 
to more varied environmental conditions than in the South American 
forests, especially during the climatic fluctuations of the successive 
periods of glaciation, and, in the second place, the distinctions 
between the genera of Hylidae are not worthy of much emphasis 
from the standpoint of evolution. 

The complete absence of hylids in southern South America, es- 
pecially when we remember that cold has not prevented their pene- 
trating as far north as Great Slave Lake, is noteworthy and significant. 
It is in accord with the fact that in a good many other groups the 
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central South American fauna is very distinct from that of southern | 
South America, the dividing line being from about the mouth of the 
Rio de la Plata to north-central Chile. There is abundant faunal | 
and floral evidence of a former bar to the spreading of species of | 


animals and plants northward or southward across this line. It 
seems most likely that this obstacle to migration was salt water, an 
arm of the sea or an ocean channel, but satisfactory geologic evidence 


of this has not been presented. The bar, of whatever sort, was | 
effective in many groups of animals and plants. South of this | 


obstruction the fauna and flora show resemblance to those of Australia 


and New Zealand in very many items, more than they do to the | 


animals and plants of central South America. Von Ihering made 
this point clearly, and it has since been confirmed by many others, 
e. g., Eigenmann in his studies of teleosts. 


By what route did Hyla pass between tropical America and Aus- | 
tralia? Not by any Northern Hemisphere route, for hylids are not | 
now in Euro-Asia except one species, with its several subspecies, a | 


comparatively recent immigrant from North America; not by way of 
Patagonia and Antarctica, for no hylids are today in Patagonia. 
This restricts them to a trans-Pacific route across the southern 
Pacific Ocean, by way of the extensive lands present there during the 
Cretaceous period (Haug, 1907-1911; Scharff, 1911; Arldt, 1907; 
Berry, 1930; Joleaud, 1931; and many others). Study of the Pacific 
islands and the ocean bottom shows many branching ridges (fig. 146), 
interconnecting in many ways. Former rising and sinking of Pacific 
lands is indicated by several things. The coral islands indicate much 
depression; the Hawaiian ridge is today rising at one end and sinking 
at the other; volcanic action and earthquakes, frequently associated 
with changes of elevation, are and have been present through the 
Pacific area; it is generally recognized that repeated changes of eleva- 
tion have occurred among the Malay islands, especially along their 
southwest-northeast axis (Merrill, 1931). The hypothesis of connec- 
tion ‘between the South American tropics and Australasia, probably 
northern Australasia, by means of land ridges, or perhaps land waves 
such as are illustrated today in Hawaii, is not a far-fetched one. But, 
if this was the migration route for the Hylidae from America to 
Australasia, why are there not at least some relic forms among the 
central and eastern Pacific islands? We find Hylas in the islands 
only of the Papuasian region of the extreme western Pacific. Nothing 
but subsidence of the southern Pacific lands seems adequate to ac- 
count for such extermination of former Anura. The repeated forma- 
tion, expansion, and shrinking of the Arctic (and Antarctic?) ice 
sheets are estimated to have caused fluctuations of ocean level of over 
60 feet, but that could be, of course, only a minor factor for islands 
with mountains of considerable elevation. Evidence of a tropical 


OPALINID CILIATE INFUSORIANS—METCALF 599 


trans-Pacific land route between South America and Malaysia or 
Australasia is furnished by corals, Crustacea, spiders, Mollusca, and 
Foraminifera, chiefly by fossils of these groups; and the paleontological 
evidence places the communication in the Eocene (see Berry, 1930). 
Joleaud (1931) routes the trans-Pacific land bridge via Papua, Bis- 
marck Archipelago, Marshall Islands, New Hebrides, Fiji, and Cook 
Islands. With frequent changes in extent of its connections this 
bridge may have existed from the late Cretaceous through, or perhaps 
beyond, the Eocene. 


THE LEPTODACTYLIDAE (Fig. 153) 


Tropical America, both south and north of the Isthmus of Panama, 
abounds in leptodactylids. They are well represented, a score or more 
species, in Tasmania, Australia, and Papuasia, and are found nowhere 
else except for a couple of forms that have spread into southern 
Texas and perhaps one genus, two species, in South Africa. This 
form, Heleophryne, has primitive parasites, Protoopalinas of subgenus 
I, and these do not help solve the puzzle of the presence in South 
Africa of a single genus, a reputed leptodactylid, so far from the 
proper home of the Leptodactylidae. Stejneger is inclined to con- 
sider Heleophryne a ranid with arrested development. If it is a true 
leptodactylid its distribution is a serious puzzle. 

Judged from the great number of species and genera in tropical 
America, that would seem the ancestral home of the family, but there 
are reasons for questioning this. Hyla is not in Patagonia. If Hyla 
and leptodactylids were together in Brazil, before the trans-Argentine 
sea (7?) was present, why did they not pass together to Papua and 
Australia? Leptodactylids are in Patagonia today, and at some time 
since Australasia separated from Asia-Malaysia they entered Aus- 
tralasia. They are today an active, vigorous dominant family, taking, 
in Australia and South America, a place similar to that of the Ranas 
in other lands. Rana is not in these two continents, except for a 
single species in the extreme north in each continent. Leptodactylids 
were apparently the characteristic Anura of Antarctica and connected 
lands (Australia, Patagonia) during the early Miocene or earlier, when 
the Antarctic climate was mild and moist, as indicated by its fossil 
flora. 

We may reconstruct the history of the Leptodactylidae about as 
follows: They arose from ancestors common. with the Hylidae. The 
Hylidae evolved to the north of the trans-South American sea (or what- 
ever it was), which effectively separated tropical South America 
from Patagonia, and became adapted to tropical rain-forest conditions. 
The Leptodactylidae evolved in Patagonia, or in lands farther south 
and west (Antarctica). Later, when they spread over all tropical 
and south-temperate South America, they gave rise to numerous 
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genera of diverse character fitting their environment, more diverse 
than in the rain forest. During the time when Patagonia, Antarctica, 
and Australasia were connected, Zelleriella developed from Protoopalina 
originally present, this evolution being probably rapid, so that the 
leptodactylids carried Zelleriella wherever they spread, except for 
Heleophryne in South Africa, perhaps not a leptodactylid. When 
Patagonia became connected with tropical America, the leptodacty- 
lids passed northward with their Zelleriellas. At about the middle 
Pliocene the Isthmus of Panama was formed and leptodactylids and 
Zelleriella passed on to Central America and to the Antilles, which 
were then connected with Yucatan or Nicaragua or both. When 


FIGURE 153.—Geographic distribution of the Leptodactylidae. 


the leptodactylids reached Brazil they met Hylas and Bufos and gave 
them Zelleriella, Hyla receiving these sparingly, Bufo with more 
generous hospitality. The Australasian lands, after they were 
stocked by leptodactylids and Zelleriella, had no northern connections, 
and even New Zealand was no longer connected, so that leptodactylids 
and Zelleriella did not reach New Zealand, Malaysia, and Asia. 
Leptodactylids have never been in Euro-Asia, for if they ever had 
been and had become exterminated in some strange way (a wholly 
improbable hypothesis) they would have given their Zelleriellas to at 
least the Asian Bufos, a genus always hospitable to any genus of 
opalinid. The leptodactylids and Zelleriella are of Antarctic origin, 
using the word Antarctic to cover, not only the present, restricted 
Antarctica, but the wider continent with its connected lands including 
Australasia and Patagonia. Of direct connection between Antarctica 
and South Africa the Opalinidae give us only little, if any, evidence. 
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Connection between South America and Africa, of which there is 
general faunal evidence, may have been in the equatorial or sub- 
Antarctic zone, rather than by way of Antarctica itself. 

Other opalinids reported from leptodactylids are Protoopalinas 
their original guests, and Cepedeas, both infections occurring in South 
America. The latter infection, by Cepedea rubra in three individuals 
of Paludicola faleipes, from Minas Geraes, Brazil, being the only report 
of Cepedea from a reputed leptodactylid, seems to cast doubt upon the 
status of Paludicola as a leptodactylid and to suggest its relegation to 
the Bufonidae where it was long classed, but I know no competent 
herpetologist who receives this suggestion kindly. (There was no 
error in identification of these specimens; they are now in the United 
States National Museum.) The leptodactylids never met Opalina 
until after the middle Pliocene in Central America, and they have not 
yet adopted it. Cepedea entered South America probably with Bufo 
(see discussion of Bufo later), but leptodactylids, though in contact 
with it, have not welcomed it. They are resistant to infection by any 
of the multinucleate opalinids. 


THE GASTROPHRYNIDAE (Fig. 164) 


The distribution of the Gastrophrynidae is puzzling. They are not 
a numerous family and seem to be rather feeble amphibians. They 
may at one time have had a wide distribution. Their presence in 
Africa and Madagascar indicates origin before the separation of these 
two lands, i. e., before the middle Cretaceous.’ Their presence in 
Ceylon and India agrees with this date of origin. Their absence from 
Australia is evidence (not conclusive, of course) that they were not in 
Asia-Malaysia much earlier than this, for Australia probably had 
Malaysian land connection earlier than the Cretaceous (in the Juras- 
sic), But it is unsafe to rely upon negative evidence from such an 
apparently more or less decadent family. Australian climatic condi- 
tions have suffered great changes since the early Cretaceous and prob- 
ably there was much subsidence and elevation, and forms without 
much vigor and adaptability might well have been exterminated. 
The presence of several genera of two subfamilies in the Papuan re- 
gion would agree with a hypothesis of long residence there and per- 
haps of former residence in Australia, when Papua and Australia were 
connected. The fact that gastrophrynids are now in southern Siam, 
Borneo, the Philippines, and Papua would indicate former spread 
across the Malayan islands with later extermination in most of these 
islands during the frequent late Tertiary fluctuations in this region, 
especially during the Pleistocene. The presence of several genera of 
gastrophrynids im tropical America might be explained by the com- 
monly postulated Afro-American land connection usually thought to 


7 See Hewitt, 1922, who suggests, for reasons not stated, that Ethiopia and Madagascar were again con- 
nected for a brief period in the late Tertiary. 
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have been not later than the early Cretaceous, if not in the Jurassic 
period. Migration from eastern Asia by way of the Cretaceous 
circum-Pacific land-strip, which Arldt (1907), Scharff (1911), and 
others think extended well to the south on both the Asian and Ameri- 
can ends, is equally a possibility, but there are no eastern Asian or 
western North American species today to lend support to this hy- 
pothesis. 

The opalinids of the gastrophrynids are: Protoopalina (North and 
South America, Africa, India, Philippine Islands), Zelleriella (Central 


FiGurE 154.—Geographice distribution of the Gastrophrynidae. 


America, southern South America), Cepedea (Cochinchina), Opalinae 
latae (India), Opalinae angustae (southeastern United States, adopted 
after the middle Pliocene from Hylas directly or indirectly). I donot 
see that they give evidence as to the place and time of origin of their 
hosts. 

THE RANIDAE (Fig. 155) 

This is a large family of many genera, found abundantly in all 
lands with suitable climate, except Australia, Tasmania, New Zea- 
land, and South America. Australia has one Rana in the extreme 
north, and South America has one Rana and two other genera of 
Raninae represented in the northernmost regions. The family is a 
dominant one and Rana, wherever the family is well represented, is 
its chief genus. 

The opalinid parasites of the family are: Protoopalina (tropical and 
southern Africa and Malay islands), Zelleriella (rare), Cepedea, and 
Opalina. Zelleriella is a guest recently adopted by one Californian 
Rana. Itis also borne by Prostherapis and Phyllobates on the northern- 
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most edge of South America. Cepedea and especially Opalina are 
the characteristic parasites. 

The family, other than Rana, is tropical and east Asian in distribu- 
tion and probably arose in some palaeotropical region before Africa 
and Madagascar separated, that is, before the mid-Cretaceous. The 
distribution of these ranids other than Rana is somewhat similar to 
that of the bufonids other than Bufo, except that the archaic bufonids 
are lacking in Madagascar and Papua and present in Australia, while 
the older (?) ranids are absent only from Australia. Rana seems to 
have been comparatively recently evolved, as is indicated by its 
representation in both Australia and South America only in the 
northernmost portions. Rana arose apparently in lands north of 
Australia and South America. It evidently entered Papua during 
the Tertiary period when Papua and Australia had become perma- 
nently separated. It probably arose in the Old World and entered 
America by way of the Siberia—Alaska route in Tertiary times reach- 
ing Central America before the Isthmus of Panama was formed (mid- 
Pliocene) and after the Cretaceous East Pacific land-strip had so 
changed as no longer to form a route to South America. Since the 
mid-Pliocene neither Rana nor Bufo has used the Isthmus with free- 
dom for southward migration from Central America, for Opalina 
parasites, abundant in them in Central America, have not crossed 
the Isthmus. Rana carries both Cepedea and Opalina, especially the 
latter. It is a most vigorous genus and enters all lands to which the 
way is open. It probably reached Papua late in the Tertiary and 
from there passed by some accidental circumstance, very recently, 
across the narrow channel to the northernmost tip of Australia, Cape 
York, and has not been there long enough to spread to the south. It 
is abundant in North America and well represented in Central Amer- 
ica. It seems strange that since the middle Pliocene, when the 
Isthmus was formed, it has not used it more freely for a bridge to 
South America. Only one species, R. palmipes, and possibly two 
other ranids, Prostherapis and Phyllobates, got across, spreading only 
a little way southward.’ A geologic period and a half, Pleistocene 
plus late Pliocene, would seem enough to allow many ranids to cross 
southward, but neither the ranids nor Bufo have made use of this 
bridge, except for the one Rana and perhaps the two ranids men- 
tioned. We know that Bufo did not cross going southward, for its 
opalinids are not found south of the Isthmus. At the same time that 
all bufos and almost all ranids were refusing to pass southward over 
the Isthmus of Panama, hylas and leptodactylids in abundance were 
going northward across this bridge. So far as I can see we have no 
data from hosts 6r parasites or geologic conditions or climatic influ- 


8It is likely that Prostherapis and Phytlobates entered South America with Dendrobatis, coming from 


Africa by a trans-Atlantic route (fig. 143, a). 
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ences to suggest reason for this strange discrepancy between north- 
ward and southward migration. That pressure from overpopulation, 
which may have been greater in the south, could adequately account 
for this difference seems to me improbable. Note that the dry 
Sonoran region apparently was a deterrent to migration of moisture- 
loving Anura. It was effective in stopping the northward movement 
of leptodactylids, but the hylids swarmed by. But that does not 
solve the question of the bar to southward migration, for the frogs 


FIGURE 155.—Geographic distribution of the Ranidae. Rana occurs in all the stippled areas and in the 
blackened areas, except Madagascar and the Seychelles, but in South America its only representative is 
FR. palmipes. Other genera than Rana occur in the areas indicated in black. The occurrence of Cerato- 
batrachus in the Solomon Islands is indicated by a black cross. 


and toads, with their Opalinas, got by the desert going southward in 
numbers and were then stopped at the Isthmus. 

Ranids other than Rana possibly came from eastern Asia-Malaysia 
to tropical America by way of the circum-Pacific land-strip, in the 
Cretaceous period, the route used by Bufo, though a trans-Atlantic 
route is more probable. They did not bring Opalina, which is not 
now in South America. For the same reason Rana was not in this 
migration. Rana and Opalina apparently were in Asia~Malaysia too 
late to avail themselves of the Cretaceous Pacific land-strip. When, 
in the Tertiary period, they reached North America by the then 
opened Siberia-Alaska route, access to South America was shut off 
by interruption of the land-strip north of South America and, as the 
Isthmus of Panama was not yet formed, the way to further south- 
ward passage was barred. 


* Since this was first written, knowledge of certain facts makes it questionable, e. g., Opalinas are said to 
be in South America (Carini, 1937). 
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Opalina is in tropical Africa, Madagascar, and India. Rana is in 
but not abundant in, tropical Africa and is in India and Ceylon bik 
not in Madagascar. This suggests that Opalina evolved in some form 
other than Rana in Lemuria (Indian Oceanland, including Mada- 
gascar, Seychelles Islands, Ceylon, and southern India) after Lemuria 
and Africa separated in the middle Cretaceous period, and that when 
it entered Asia proper in the Tertiary, Rana had evolved and was 
ready to serve as migrating host for Opalina’s trip to North America 
by way of Siberia and Alaska. The absence of Rana and Opalina 


FIGURE 156.—Geographic distribution of the Dendrobatinae. 


from Australia dates their origin later than the beginning of the 
Cretaceous. The indication, therefore, is that they arose in the 
Eastern Hemisphere, in lands north of Australia and separated from 
it, that is, in Ethiopia-Lemuria during the early Cretaceous. By 
the middle Tertiary they had a land route to Asia-Malaysia and on to 
North America, but not to South America. They were too late to 
catch the Cretaceous circum-Pacific land-strip. Late in the Tertiary 
there were transient connections with Papua, and Rana took advantage 
of this, but Opalina and for that matter Cepedea have not been found 
in Papua. 

Of the Ranidae other than the Raninae: Ceratobatrachus, from the 
Solomon Islands, seems a late offshoot from the Raninae; the Dendro- 
batinae (northern Neotropics) including Mantella (Madagascar) 
suggest spread aeross the Atlantic (fig. 156). The Zelleriella parasites 
of the former are a late adoption from their American neighbors. 
The Opalinas of the Madagascar Mantellas were probably adopted 
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from ranids, or vice versa, in early Cretaceous times. The classifica- 
tion of Cardioglossa is doubtful and its opalinids are unknown. 

The Ranidae and their Cepedeas and Opalinas may have devel- 
oped in either Ethiopia or Lemuria. Apparently the Protoopalinas 
of subgeneric group VIII (ancestors of Cepedea), found now in eastern 
Asia and Malaysia, passed from Asia-Malaysia to Lemuria. While 
Cepedea was evolving in ranid hosts and later giving rise to Opalina 
in the same hosts, the southward spread to Ethiopia may well have 
been in progress. 

BUFO (Fig. 157) 

The absence of Bufo from Madagascar and the Seychelles and from 
Australasia including Papuasia indicates (1) origin in Asia in Creta- 
ceous times (no longer in communication with Australasia and 
Lemuria); or (2) origin in Ethiopia later than the early Cretaceous, 
after Ethiopia and Madagascar had separated; or (3) origin in South 
America, probably the northwestern highland region. Origin in Asia 
in the Cretaceous would leave the way open to South America by way 
of the circum-Pacific land-strip, but if Bufo carried Cepedea with it 
there would be certain difficulties, to be discussed later. If it arose 
in northwestern South America, the same circum-Pacific land-strip 
could have carried it to eastern Asia. If it arose in Ethiopia this 
must have been after the isolation of Madagascar in the middle 
Cretaceous. Bufo did not enter South America from North and 
Central America after Rana and its Opalinas were in these northern 
lands, or it would have carried Opalina, if indeed Rana itself would 
not have accompanied it, and neither Opalina nor Rana is in South 
America, except one species of Rana (palmipes), which seems to be a 
late Pliocene or Pleistocene immigrant. 

A little discussion of the origin and distribution of Cepedea is neces- 
sary at this point. It is found today throughout the earth where 
climate is suitable, except in (1) Australasia, including Papua and 
New Zealand, (2) northeastern United States, and (3) northern South 
America (probably merely not yet reported here). Cepedea evolved 
from Protoopalina through species resembling those now found in 
Asia-Malayasia (P. jformosae, P. quadrinucleata, P. azxonucleata). 
This would seem to indicate Asia-Malaysia as its place of origin. 
If so, how did it reach Lemuria? No Protoopalina is today known 
from lands reputed to have been once a part of Lemuria (Madagascar, 
the Seychelles, Ceylon, southern India), except one species in a 
gastrophrynid from just about the boundary line between southern 
India and northern India. Similarly Bufo is not known from south- 
ern Lemurian lands (Madagascar, the Seychelles). 

The data known seem to fit the following hypothesis: (1) Origin 
of Cepedea in Asia-Malaysia or Lemuria, before Bufo was present 
there, perhaps in the latest Jurassic or earliest Cretaceous, when 
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Lemuria and Malaysia were united but Australia and Malavsia 
were not ; (2) the development of Bufo in eastern Asia, from der 
archaic bufonid already having Cepedea; (3) Bufo eee with its 
Cepedeas via the Cretaceous circum-Pacific land-strip to Ecuador 
and later it entered North America in the Tertiary when the land- 
strip fused with western North America, and its southern portion 
between North America and South America, became interrupted 
(4) either then or a little later Rana with its Opalinas had reached 
North America by way of Siberia and Alaska and Rana and Bufo 
each gave the other of their opalinid parasites, Rana giving Opalina 


FiGurRE 157.—Geographice distribution of Bufo. 


to Bufo and Bufo giving Cepedea to Rana; but, the old route to 
South America being interrupted and the new isthmian route not 
yet being formed, neither Rana nor Bufo entered South America 
from the northern continent after their interchange of parasites. 
The one paleogeographic feature of this hypothesis that is possibly 
new is the suggestion that there was a brief time between the Jurassic 
and Cretaceous periods when Lemuria and Asia-Malaysia were united 
and Asia-Malaysia and Australasia were not. This involves only 
slight modification of conclusions by Arldt and others. 

Bufo is a most hospitable host, accepting any opalinids it meets. 
It bears all kinds, its most common guests in any region being the 
ones most prevalent in that environment. 

Bufos, not found in Madagascar and the Seychelles, probably did 
not enter Africa until the late Tertiary, coming southward from 
Euro-Asia and reaching Ethiopia by way of the Nile Valley. (Rana 
may have taken the same route at the same time.) 


> 
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There are some features of the distribution that deserve the em- 
phasis of special mention: (1) No multinucleate opalinids occur in 
Australasia; (2) Cepedea does not occur in eastern North America; 
(3) Protoopalina also is lacking in this area; (4) Protoopalina is 
wholly, or almost wholly, absent from lands once parts of Lemuria; 
(5) Zelleriella has never been in the Eastern Hemisphere north of 
Australasia. Reasons for these conditions can be given: (1) Multi- 
nucleate opalinids evolved in the Northern Hemisphere too late 
to find any route to Australasia; (2) no Anura, apparently, have 
crossed westward from Europe to America, the Greenland-Labrador 
strait not having been bridged, at least at any time when climatic 
conditions favored the presence of anurans in that region; (3) a far 
from wholly satisfactory reason for the absence of the primitive genus 
Protoopalina from Lemurian lands may be in the disturbances in land 
and ocean levels in the Indian Ocean and the final breaking up of 
Lemuria into several independent portions; (4) Zelleriella evolved in 
Patagonia too late to find a route to the Eastern Hemisphere, 
except to Australia.’ 

In former studies of the Opalinidae I have traced their evolution 
in two main lines: (1) From Protoopalina through Cepedea to Opalinae 
latae and finally to Opalinae angustae, and (2) from Protoopalina 
directly to Zelleriella. The former named evolution was in the 
Eastern Hemisphere, from Protoopalina to Opalinae latae, while the 
last step, from Opalinae latae to Opalinae angustae, was in the Western 
Hemisphere and occurred since the middle Pliocene. The second 
named evolution occurred in greater Antarctica and later in tropical 
America. Apparently the evolution of Zelleriella took place later 
than the evolution of Cepedea and Opalinae latae, but before that of 
Opalinae angustae. There is no indication of the derivation of 
Opalina from Zelleriella. In the first line of evolution, the develop- 
ment of multinucleation occurred first and then flattening was em- 
phasized. In the second evolution only flattening is found, multinu- 
cleation not developing. No reason is apparent why multinucleation 
might not have followed rather than preceded flattening. That the 
phylogeny described is correct is confirmed by the geographic distri- 
bution of the several genera in the family: Protoopalina and Cepedea 
occur together in the Eastern Hemisphere; Cepedea and Opalinae 
latae also; Opalinae latae and Opalinae angustae occur together only 
in North America, excepting the late emigrant to Euro-Asia, 0. 
obtrigona. On the other hand, Zelleriella and Opalina occur together 
only in southern North America which was invaded by Zelleriella 
long after Opalina had been evolved in Asia. 

There is probably no group of organisms known in which the course 
of their evolution is more clearly, if as clearly, shown than it is in the 


10 Since this was first written, knowledge of certain facts makes it questionable, e. g., Zelleriellas are said 
to be in China (Nie, 1935). 
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Opalinidae. Comparative anatomy, comparative development, and 
geographic distribution combine to prove the phylogeny beyond 
reasonable doubt. But while this cannot be gainsaid, some of the 
hypotheses as to places of origin, times of origin, and routes and times 
of distribution of the parasites and of their hosts stand on a different 
basis. Some of the conclusions as to the latter are assured, but others 
are not. If we grant that the prevalent hypotheses of paleocartog- 
raphers are correct, the suggestions as to the origins of anurans and 
opalinids seem to combine the available data in the most acceptable 
way. But paleogeography remains subject to revision. Realizing 
this, I have been surprised to find that the data as to anurans and 
opalinids fit so well the conclusions of Aridt and Schuchert and other 
paleogeographers. The only disagreement is that the data here 
studied seem to demand a connection at some time during the Jurassic 
or early Cretaceous period between Asia-Malaysia and Lemuria. It 
is the ability of paleogeographic data and conclusions from them to 
fit such data as the Anura and their parasites present that is one of the 
chief evidences of the probable accuracy of the paleogeographic 
conclusions. 

But my chief interest in these studies is not in the conclusions estab- 
lished, but rather in the method of gathering and using concomitantly 
data from organisms and their parasites. This method should be used 
for very many groups of animals and plants and their parasites, and 
should always be in the thought of anyone monographing any group, 
to see if significant data are forthcoming. It will prove a major tool in 
reconstructing the ancient world and its faunas and floras. It is 
unfortunate that the paleontological data for the Anura are so scant. 
Except for this regrettable lack of fossils, the Anura and their Opalini- 
dae give an almost ideal complex of significant phenomena. Some of 
the many groups having a distribution that is of especial interest as 
to the question of routes for eastward and westward dispersal in the 
Southern Hemisphere are the coeciliid, the characinid, and the cichlid 
fishes and the lungfishes, the ostrichlike birds, and the craneflies. 
Studies of the parasites of any of these southern groups might well give 
clinching evidence like that from Zelleriella and the South American 
and Australasian families Leptodactylidae and Hylidae (see Metcalf, 
1923a and b; 1928c). 

One further consideration should be noted—that the Pleistocene 
glacial period came too late to be of much significance in connection 
with the evolution and distribution of the Anura and their Opalinidae, 
most of this evolution having occurred long before Pleistocene times. 

SPECIATION IN OPALINIDAE 

The problem of speciation is fundamentally the same as that of 
evolution. The processes of speciation are different for various groups 
of organisms. Some species have been formed by sudden and extensive 
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change from the ancestral condition. Such species are sometimes 
called sports. Numerous examples are known. One of the best 
known is that of the sudden appearance of hornless (mulley) cattle, 
a mutation worthy of recognition as of specific rank. But the dis- 
tinction between the gradual development and summation of small 
divergencies and the sudden appearances of major differences is not 
the only one of interest. The degree to which natural selection affects 
the development of divergent organisms also is of importance. Speci- 
ation of Opalinidae has two noteworthy features: First, species in 
this family do not arise through the sudden appearance of markedly 
divergent individuals. This is indicated by the fact that species often 
so grade into one another as to make it well-nigh impossible to define 
boundaries between species. Second, natural selection has been less 
influential in the evolution of the Opalinidae than in the evolution of 
very many families. This is evidenced by the same phenomena of 
intergrading species, the struggle for existence not having destroyed 
the intergrades, but all persisting in apparently equally favorable 
relation to the environment. We see, then, that the Opalinidae 
diverge by origin of slight differences and that the slightly divergent 
forms, having appeared, are unusually free from the action of natural 
selection. 

This freedom from control by natural selection is due to two factors: 
First, to the fact just mentioned that the divergences arising are very 
slight and so do not much, if at all, influence success in the struggle 
for existence. The several slightly diverse forms are all equally suc- 
cessful. The second factor is that the parasites live such secluded 
lives in so uniform an environment that they escape the stress of life; 
also there is no diversity of environment to provide peculiar conditions 
into which specially adapted organisms might fit. Such divergent 
evolution, speciation, as has occurred in the Opalinidae is, therefore, 
due less to natural selection and more to the nature of the animals 
themselves than in most other families. In the Opalinidae the 
internal factors of evolution are not prevented by environmental 
influences from expressing themselves. The Opalinidae are what 
they are through self-determination to an unwonted degree. On this 
account their character is self-revealing and not due to molding by 
external influences. 

Of course, there is one great exception to this statement. The 
Opalinidae are parasites, or, more properly, intestinal commensals, 
and so much of their character as is in adaptation to life within the 
intestine of a host is doubtless in response to this major condition of 
their environment. They live bathed in predigested, nutritive fluid, 
and probably in adaptation to this condition they have no mouth, 
no digestive vacuoles, and, so far as we know, no digestive fluids, and 
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they have no organelles for the capture of prey. In such a secluded 
habitat they have no need of protective devices, such as trichocysts. 
N ° locomotor organs for rapid locomotion are needed in seeking prey 
or In escaping enemies, and so their cilia remain feeble. There seems 
to be no use for sense organelles and none seem to be found. With 
sensation and locomotion reduced to a minimum, the neuromotor 
organs are not emphasized. The excretory vacuoles in some Proto- 
opalinas, on the other hand, give little indication of being reduced. 
The simplification of structure in correlation with the simplified life 
in the secluded habitat and with an abundance of predigested food 
furnished, itself allows less opportunity for the expression of divergent 
character, that is for specific differences. Partial removal of the 
animals from the action of natural selection allows such features as 
do develop through the outworking and self-expression of their own 
nature to persist. Natural selection does not suppress such slightly 
divergent individuals as do arise, and thus the whole family, especially 
the younger genera and subgenera, have but ill-defined species, e. g., 
Zelleriella and the Opalinae angustae. In few, if any, other groups 
of organisms is there better opportunity to study the almost unre- 
stricted outworking of the tendencies inherent in the organisms 
themselves. 

Study of the family in the light of these considerations shows us 
that there are a number of such trends in them and their evolution 
could be described in terms of the outworking and interweaving of 
these trends. (See Metcalf, 1927a.) Some of these trends seem 
commonplace—a tendency toward flattening; a trend toward elonga- 
tion; a trend toward posterior pointedness and even the development 
of a decided, pointed tail; a trend toward curvature of the body, 
always in the same direction; a tendency toward developing two types 
of form in the same species, one slender, the other stocky, the differ 
ence being in some cases so great as to have led to mistaking the two 
types for separate species. The very remarkable trend is toward 
delay in fission after the nucleus has divided, giving rise first to binu- 
cleation and later, by the further suppression of additional divisions, 
to multinucleation. The habit of delaying fission while characteristic 
of the whole family is developed only to the point of producing binu- 
cleation in the most archaic genus, Protoopalina, and in the Tertiary 
genus Zelleriella, while in the Jurassic or early Cretaceous Cepedea 
and in the Cretaceous Opalina the habit is emphasized to the point 
of producing multinucleation. 

The Opalinidae, of course, are not the only organisms that show a 
habit of suppressing fissions. Many plants fail to separate their 
nuclei by cell walls, but this may not be a comparable phenomenon. 
Among Protozoa certain genera or larger groups are regularly binu- 
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cleate, for example, Arcella, Giardia, the Euciliata. Some amoebae 
are usually binucleate and some are multinucleate (Pelomyxa). Some 
euciliates are multinucleate in certain phases of their life cycle. 

In the genus Protoopalina one fission (most species), two fissions 
(P. quadrinucleata), or three or more fissions (P. axonucleata) may be 
suppressed; in Zelleriella only one; in Cepedea and Opalina many. Zel- 
leriella arose from some species of Protoopalina in which multinucle- 
ation had not appeared. It arose in Patagonia or Antarctica where 
those species of Protoopalina that are approaching multinucleation 
(subgenus VIII) do not occur. These are eastern Asian or Malaysian 
species. The geographical distribution of Zelleriella and its ancestors 
thus agrees with the absence of any developed tendency toward mul- 
tinucleation. 

We have spoken of a trend toward suppression of one or more 
fissions. There are other trends in the family—a trend toward 
flattening, which receives two independent emphases, first, in the 
formation of Zellerielia, second, in the formation of Opalina; a trend 
toward elongation, which likewise received two independent (?) 
emphases, in the elongated Cepedeas, and in the elongated Proto- 
opalinas; and others. I believe that the whole evolution can profit- 
ably be discussed from the standpoint of trends, their occurrence, their 
origin, their growth, their waning, their disappearance," their inde- 
pendence, their interdependence (see Metcalf, 19272). We find evi- 
dence as to the part of the earth and the geologic time in which 
appeared emphases upon certain trends: for example, emphasis upon 
flattening appeared once in southeastern Asia or in Lemuria in the 
Cretaceous period (Opalina), and once in Patagonia at some time 
between the middle Cretaceous and the middle Miocene, probably 
during the early Tertiary. 

In no group of organisms is there better chance to study the nature 
of the organisms themselves as expressed in their evolution, relatively 
undisturbed by pressure of their environment. In the evolution of 
forms that have left even the fullest fossil record, it is very difficult to 
evaluate the environmental factors and the internal factors. The 
relative importance of the two classes of factors may be very different 


in various organisms. One should, therefore, be very cautious in . 


drawing general conclusions from one group and applying them to 
another group. 

One feature of the evolution of the Opalinidae seems of rather 
general application to internal parasites. The adaptations to para- 
sitism, if they occur at all,” are likely to take place promptly, and the 
subsequent evolution to be comparatively slow and slight because of 
the removal of much of the pressure of the environment. We have 

11 Suppression might be a better word than disappearance to use here. 


13 Little structural adaptations to parasitism are observed in Balantidium and Nyctotherus, which live 
with the opalinids in the recta of Anura. 
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seen that the Opalinidae arose in southern, perhaps sub-Antarctic, 
lands as early as the Triassic period.» Some of these archaic forms 
are living in the same regions to-day and are almost unmodified. 
During at least part of the Triassic period and all the Jurassic, the 
Cretaceous, and the Tertiary periods, these primitive species (Pro- 
toopalinae of subgeneric group I) have persisted. The bell toad 
parasites (Protoopalinae, group II) are practically unmodified after 
persisting at least since the Jurassic period; and so on for other genera 
and species for different lengths of time. The widely evidenced gen- 
eral principle that evolution is rapid during periods of environmental 
change and is slow during periods of environmental uniformity receives 
added support from the Opalinidae. Evolution may proceed under 
the influence and control of internal factors, but it is likely to be 
speeded up when environmental pressure (change) and internal 
responses are operating together, but under such circumstances it is 
difficult to give proper relative credit to the two sets of factors. 

The stream of protoplasm that was, in the Triassic period, and still 
is Protoopalina has formed many eddies, species, along its course. At 
least 48 of these eddies, and probably others not yet discovered, have 
persisted through many millions of years until the present time. 
Doubtless others have disappeared, but the persistence of such 
species, eddies, when once formed, is remarkable. Some of these 
eddies, Protoopalinae of subgenus I, arose in the Triassic period; 
others, subgenus II, probably at the time of the development of the 
bell toads, which may have been as late as the earliest Cretaceous, 
but not later, although they were probably of Jurassic origin. Still 
others, subgenus VIII, were present at a little later period in Asia- 
Malaysia when Cepedea evolved. The species of subgeneric group VI 
(parasites of Scaphiopus) did not form until some time in the Ter- 
tiary, perhaps late in the Tertiary. Through all this immense stretch 
of time from the Triassic into the Tertiary the stream was forming 
new eddies and occasionally an eddy divided forming two or more 
(4 in the case of Protoopalina, subgenus VI), and when formed they 
tended to persist, or at least many of them did. The successive eddies 
diverge from one another by slight increments of difference, the 
species now found forming a remarkably complete series with no 
great gaps. Speciation in Protoopalina has not been by sporting, by 
sudden, extensive mutation, but by changes that have been very 
eradual, almost every conceivable intergrade between the imperfectly 
binucleate P. primordialis and the multinucleate P. aronucleata being 
found. This series shows the changes in line with the trend to multi- 
plication of nuclei. Especiallyin subgenus VI, very late in this series, 
the increments Of change between species are slight. For further 
illustration of the very minute increments of change, mutation, by 


13 Probably net much, if any, earlier, for the Anura are not much older. 


> 


614 PROCEEDINGS OF THE NATIONAL MUSEUM vou, 87 


which the species of Opalinidae diverge from each other, see the 
genus Zelleriella and the subgeneric group Opalinae angustae, both of 
which we have regarded as comparatively modern. When once the 
adaptations to parasitism had been secured, there is no indication, at 
any point in the further development, of any speeding up of the proc- 
esses of evolution. 


A REVIEW OF THE LITERATURE OF THE OPALINIDAE SINCE 1923 


In 1909 and 1923 I critically reviewed the literature of the Opa- 
linidae. The present review is intended to bring the survey down to 
date. First let us mention a few papers that were omitted from the 
former reviews or received insufficient reference. 

In 1891, L. and L. Zoya discussed the fuchsinophile plastids (bio- 
plasts) of Altmann, briefly describing those of Opalina ranarum. 

In 1904, Cobb, not mentioning the opalinids, used parasites to 
indicate genetic relationships between organisms, much as I (Metcalf, 
1928c) used opalinids in discussing paleogeography and geographic 
distribution. Cobb’s interesting paper should be mentioned in that 
connection. 

In 1913, Poche, in discussing the taxonomy of Protozoa, mentions 
that in opalinids the “generative and morphological nuclei” are not 
separated. 

In 1916, Mavor discussed Myzidium lieberkiithni, a parasite of 
European and American pikes, much as Kellogg discussed the malloph- 
agous parasites of birds to indicate descent from a common ancestor. 
This paper should have been mentioned in Metcalf, 1928a. 

Ghosh, 1918, reports three new (?) species of opalinids from India: 
O. [Cepedea] scalpriformis, O. plicata, and O. triangularis. (With the 
exception of the first, the descriptions are too scant to allow specific 
identification.) 

Ghosh, 1920, discusses the cytology of Opalina [Cepedea] scalpriformis, 
says it is abundant in winter, is comparatively rare at other seasons, 
that its ‘‘“chromosomes’”’ [nucleoli] are six in number, that its length is 
24-57, its greatest width 8-l5z. 

In 1920, Tonniges described the mitosis of Opalina ranarum, but it 
was not until seven years later (Ténniges, 1927) that he published the 
illustrations. 

A paper by Chatton and Perard, in 1921, refers briefly to the 
Opalinidae and to the fact that their period of encystment corresponds 
to the breeding period of their hosts as significant in connection with 
the evolution of parasitism. It also mentions the absence of encyst- 
ment in Opalina [Protoopalina] saturnalis, a rare condition among 
parasitic ciliates. 

Two little notes by Metcalf (1922a and b) call attention to alcoholic 
specimens of Anura as a source for reasonably well preserved opalinids 
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and suggest the utility of the Greek word for guest, gévos, in forming 
names for parasites. 

In the same year Kudo (1922) refers to Opalinas from adult Rana 
clamitans and Rk. pipiens as seemingly identical with O. ranarum. 
[O. ranarum has not been found in America. Adult R. clamitans is but 
very rarely infected.] 

Konsuloff (1922) was inadequately referred to in Metcalf (1923a). 
His paper is based chiefly upon O. ranarum and O. [Cepedea] dimidiata; 
anisogamy is described, also encystment of quite large multinucleate 
individuals; division of endosare spherules is described [confirmed by 
Horning, 1925]; O. ranarwm has much-branched excretory canals in 
the posterior part of the body; the endosare spherules are called 
macronuclei [erroneous, see Ténniges, 1927]; the author confirms the 
opinion that O. [zelleri] is a form of the species dimidiata; he describes 
many features of the cytology, also extracellular digestion [but gives 
no evidence]; in the adults, but not in the tadpoles, the opalinids are 
said to be positively geotactic; endogenous cysts were found within 
encysted adults; the agamonts hatching from these cysts are said to 
develop directly into adults with no interpolated sexual process [not 
shown but not improbable]; the encystment of zygotes is described as 
normal [the claim being founded, perhaps, on finding binucleate 
infection cysts, which are quite common]; the multiplication of nuclei 
of encysted zygotes is described [based perhaps on infection cysts 
with more than two nuclei, which are not unusual, as many as 12 or 
more sometimes being found. Cf. Brumpt, 1915. Reinfection cysts 
in the tadpoles, described by Brumpt, might be formed as early in 
the growth as the zygote stage]; Metcalf’s classification is confirmed; 
there is no formation of nuclei from chromidia; crystalline excretory 
granules in the cytoplasm are mentioned. 

Hegner, in 1922, reported that on a meat diet the tadpoles of 
R. clamitans, R. pipiens, and Bufo lentiginosus americanus [B. 
americanus] decrease the number of their opalinids. 

Metcalf (1923a) described about 125 new species of opalinids, 
mostly from Anura long preserved upon the shelves of the United 
States National Museum; the geographic distribution of hosts and 
parasites was discussed, as well as the probable place and time of 
origin and the times and routes of dispersal with reference to paleo- 
geographic maps of the successive geologic periods from the Triassic 
to the present; a critical chronological review of the opalinid litera- 
ture not included in Metcalf, 1909, was given. 

The same year Metcalf (1923b) discussed the origin and distribution 
of the Anura on the basis of their opalinid parasites and the geographic 
distribution of the hosts and parasites. 

Spek, in 1923, described the effects of different salt solutions upon 
living Opalina ranarum, showing that with changes in the medium 
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there were such changes in the structure of the protoplasm as to 
suggest caution in conclusions as to normal structure. 

Fantham, in 1923, published the first of a series of six papers 
describing new species of opalinids from South Africa, chiefly from 
Johannesburg, as follows: 1923, Protoopalina transvaalensis, with 
notes upon P. zenopodos and P. mossambicensis; 1924, Opalina sud- 
africana; 1927, further notes on P. transvaalensis and O. sudafricana; 
1929, P. appendiculata, P. ovalis, and P. caccosterni; 1930, P. octomiza; 
Fantham and Robertson, 1928, P. meridionalis. Measurements and 
drawings of all these forms are quoted in the taxonomic portion of 
the present paper. 

In 1924, Metcalf called attention to the fact that his Opalina 
japonica had been previously described by Sugiyama and had been 
given the same name. 

Hegner, in 1924, reported that in Opalina [larvarum (?)] from tad- 
poles of Rana clamitans and R. catesbeiana the nuclei are evenly dis- 
tributed through the cytoplasm and probably control approximately 
equal masses of cytoplasm; that size of body and number of nuclei 
are very closely correlated; that by diminution in size of the older 
nuclei the ratio between volume of nuclei and volume of cytoplasm 
is maintained; that division of one nucleus (and only one) occurs 
when the proportion of cytoplasm becomes too great. 

Cleveland, 1925, reported that oxygenation at 3.5 atmospheres 
pressure killed Opalina within the host in 18 minutes. 

The same year, Larson, Van Epp, and Brooks reported the length 
of life of Opalina outside the host in 8 different liquids. 

Horning, 1925, studied Protoopalina and described mitochondria 
and their different forms in all stages of the life cycle, regarding them 
as persistent, self-reproducing bodies and not as products of metabo- 
lism, “though the latter possibility has not been disproved.’ Syn- 
thesis of vegetative granules (storage products) may take place at 
the surface of the mitochondria. 

Gatenby and King, 1925, regard Opalina ranarum as a flagellate, 
because the cilia ‘‘enter right into the substance of the organism and 
take their origin from the peculiar granules, ‘blepharoplasts’ [endosarc 
spherules] which exist in very large numbers” [mistaken observation 
Gal 

Wenyon, 1926, in his fine, 2-volume Protozoology, accepts Met- 
cali’s (1923a) classification of the Opalinidae and gives adequate 
review of recent literature. He figures [original] encysted Opalina 
ranarum with 1, 4, 6, and 22 nuclei [ef. Konsuloff, 1922, and Metcalf, 
1909]. 

In 1926, van Orden and Nelson reported as follows: One specimen 
of adult Rana clamitans was found well infected with Opalina; mocu- 
lations of R. clamitans with adult Opalina from adult R. pipiens 
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(5 inoculations) and R. palustris (2 inoculations), and secondary 
transfers from artificially infected R. clamitans (1) and R. catesbeiana 
(1), also inoculations of adult R. catesbeiana with adult Opalina from 
adult R. pipiens (3) and adult R. palustris (3) and from artificially 
inoculated R. clamitans were tried, and upon examination about 
once a month gave the following results: R. clamitans, 5 showed no 
infection; after inoculation from R. pipiens 2 showed good infections 
after 162 and 174 days; after inoculation from R. palustris 1 showed 
fair infection after 16 days, a second 82 days after secondary inocula- 
tion from an artificially infected R. catesbeiana showed fair infection. 
Experiments upon R. catesbeiana: 4 showed no infection after inocula- 
tion; 1 gave a good culture 35 days after inoculation from adult 
R. pipiens, but none after 71 days; 1 gave a fair culture 105 days 
after inoculation from FR. pipiens; 3 inoculated from adult R. palustris 
and 1 secondarily inoculated from an artificially infected R. clamitans 
all were negative, none having established infections. 

Ten Kate, in 1926, regarded the system of fibrils, described in 
detail, as having only a supporting function [an interpretation made 
doubly improbable by Taylor’s (1920) microdissections of Huplotes 
and the destruction of coordination in the beat of the cilia by severing 
portions of the system of fibrils]. The endosare spherules are [mis- 
takenly] regarded as macronuclei. 

Gourvitsch, 1926, redescribed under the [mistaken] name O. elongata 
n. sp. specimens of Cepedea saharana Metcalf from R. esculenia ridi- 
bunda from Tashkent, Turkestan [see Metcalf, 1927b]. 

Da Cunha and Penido, 1926, described Zelleriella piscicola from a 
catfish (?) from the Paraguay River. 

Tyler, 1926, stated that Opalina may live 25 days without change 
of medium, in modified Piitter’s fluid used according to Konsuloff, 
1922. 

Metcalf, 1926: In the tadpoles of the hosts the opalinid parasites 
start their development in the condition of Protoopalinae of the most 
primitive subgenus and pass through larval stages corresponding to 
the phylogeny of the family until they reach their definitive character. 
Zelleriella passes through a Protoopalina stage; Cepedea through suc- 
cessive Protoopalina stages, including at least subgenera I and VII{ 
of the present paper; Opalinae latae add to this series the broad, flat 
stage characteristic of the adult; the Opalinae angusiae pass through 
all these stages, then become definitively narrow, thus confirming the 
course of the phylogeny as I had before outlined it. 

Klein, 1926, described and figured a very primitive “silver line 
system” in Opalina ranarum. The basal granules of the cilia and the 
longitudinal striae impregnate with the silver, the former being 
blacker. 
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Bhatia and Gulati, 1927, reported opalinids as follows from India: 
From Rana tigerina, Opalina coracoidea lahorensis, new subspecies, 
new host, new locality; from R. cyanophlictis, O. ranarum, new lo- 
cality; from R. hexadactyla, O. lata, new host, new (?) locality; from 
Bufo melanostictus, Cepedea metcalfi, new species, OC. punjabensis, new 
species, C. sialkoti, new species. 

Metcalf, 1927a, discussed the evolution of the Opalinidae from the 
standpoint of certain trends (to flatness, to elongation, to posterior 
pointedness, to delay in division of the body, to delay in completion 
of mitosis), phenomena so distributed among the subdivisions of the 
family as to involve either repeated fortuitous appearance of these 
characters, a thing not to be believed, or trends resident in the germ- 
plasm. ‘These conditions are compared with similar phenomena in > 
the Ophryoscolecidae and the Salpidae, and the relation of trends to 
evolution is discussed. 

Toénniges, 1927, described mitosis in Opalina ranarum, bringing it 
into line with that of other organisms. Eight ‘“macrochromosomes” 
{nucleoli] are described, 24 ‘“‘microchromosomes”’ [chromosomes]. The 
“nucleolus” disappears during mitosis [against Metcalf, 1909]. Ami- 
totic division is described and figured by the author. Figures of 
mitosis and of direct division, prepared in 1897, are here published 
for the first time. 

Metcalf, 1927b, points out that Gourvitsch’s Opalina elongata is 
Metcalf’s Cepedea saharana. 

Lavier, 1927, describes four infections of Protoopalina nyanza from 
a lizard, Varanus niloticus, from the shores of Lake Victoria Nyanza. 
The description is quoted in the present paper. 

Sokolska, 1927, reported for Opalina ranarum the Golgi apparatus 
and mitochondria as disk-shaped bodies strewn through the cytoplasm, 
consisting of a lipoid membrane and a weakly staining globule upon it 
[seeming from the illustrations to be the endosarc spherules], and also 
a line of granules down the axis of each cilium, figured and interpreted 
as mitochondria. 

Larson, 1928, reported rearing Opalina in Cleveland’s, Piitter’s, 
Locke’s, and Ringer’s solutions, adding egg albumin or blood serum 
[not predigested], Piitter’s fluid plus blood serum seeming the best 
[worth retesting to see if opalinids do use undigested food]. Adding 
a bit of rectal wall and subculturing every day or every second day 
make it possible to maintain a culture a month or more. 

Metcalf, 1928a, discussed with the aid of their Protoopalina para- 
sites the origin and spread of the bell toads, Discoglossidae. P. 
steynegert, new species, from Ascaphus truei is described. 

Harrison, 1928, discussed host-parasite relations including those of 
the Opalinidae and their anuran hosts. Reference was made to 
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Metcalf’s studies on the geographical distribution of the opalinids 
and their hosts. 

Larson and Allen, 1928, reporting again upon rearing of Opalina, 
said that 80 out of 166 specimens of Rana pipiens were “sufficiently 
heavily parasitized for use’’ with Opalina obtrigonoidea. 

Reichenow, 1928, reported that the granules of the nuclei give posi- 
tive reaction with Feulgen’s stain, while the endosare spherules do 
not. [There is evidence, some of it unpublished, that nuclear struc- 
tures which at times react strongly to Feulgen’s stain, under other 
conditions do not.] 

Swarzewsky, 1928, compared sexual and presexual phenomena in 
Spirochona elegans with those in Opalinidae and euciliates in general. 

Metcalf, 1928b, discussed, in the light of Boveri’s hypothesis as to 
the fundamental nature of cancer (Boveri, 1914), certain abnormal 
individuals of Opalina obtrigona, Zelleriella, and Protoopalina caudata. 

Metcalf, 1928c, discussed, before the American Society of Para- 
sitologists, parasites and the aid they give in problems of taxonomy, 
geographical distribution, and paleogeography. (This is but an ab- 
stract. See Metcalf, 1929a, for full publication.) 

Thompson and Robertson, 1929, made no reference to the Opalinidae, 
except showing a good, original microphotograph of Opalina ranarum 
and making the [erroneous] statement that Opalina occurs in nearly 
every frog. 

Doflein and Reichenow, 1929, give in the third volume of their 
textbook a full account of recent work by numerous students, with 
some original drawings. (Metcalf is erroneously reported as having 
described a Zelleriella stage in the development of Opalina; see p. 
1164]. The nuclear nature of endosare spherules is opposed. 

Van Overbeek de Meyer, 1929, after a review of the literature of 
the Opalinidae, reported: (1) Opalina cysts from adult frogs develop 
in two ways, one with and the other without interpolation of the 
sexual process [this is probable but not yet established by sufficiently 
guarded, critical experiment]. (2) The term “ectoplast”’ is preferred 
to ectoplasma. (3) There are no neurofibrillae in the inner layer of 
the “ectoplast.’’ (4) The basal granules of the cilia arise in situ 
from a fibril of ectoplast and independently of the nucleus. (5) A 
fibrillar system develops temporarily as a network of supporting ele- 
ments. Its origin depends upon the state of development of the 
plasma. (6) The cytoplasm shows during the growth of the animal 
a definite development by which the number and size of spaces in 
the plasma slowly increase up to almost the adult condition. After 
this the cavities become again smaller and fewer, while the plasma 
connections between become thicker, the plasma thus becoming again 
compact. During encystment this process is reversed but goes more 
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rapidly and with less evident stages. (7) In the adult there is no 
pellicula, but instead a tough, cheeselike condition of the plasma 
itself, which serves to retain form of the body. (8) Drying causes 
prompt gelation of the plasma. (9) There appears to be a centrum 
for cilia movement at the anterior end of the body, apparently in 
the growth zone of the cilia. (10) The ectoplasmic and entoplasmic 
inclusions seem to be stages of one and the same secretion process. 
(11) Bhatia’s doubtful report of isogametes is quoted with approval 
[not confirmed by recent students]. (12) The fibrils associated with 
the rows of cilia on the upper side of the body are not continuous with 
those on the under side, but the two sets meet and join, at irregular 
intervals, a coarser transverse fiber at the anterior edge of the body. 
The paper contains important details of cytology and development 
not here mentioned. The author does not call attention to it, but 
one observes the fact that, in his careful detailed drawings, no single 
instance of apparent fission of endosare spherules is shown [see 
Horning, 1937] [many statements of de Meyer need confirmation. ] 

Metcalf, 1929a, published in full the paper abstracted in Metcalf, 
1928c. Cobb’s paper, 1904, and Mavor’s, 1916, should have been 
included in the discussion. 

Metcalf, 1929b, pointed out that the Opalinidae are pivotal forms, 
instructive, first, as to the origin of the Euciliata, and, second, as 
parasites that, along with their anuran hosts, lend themselves with 
peculiar advantage to host-parasite studies of paleogeography. 

Metcalf, 1929c: The occurrence of a reputed leptodactylid, Heleo- 
phryne, in South Africa, while the home of this family is in South 
America and Australia, is discussed as a bit of evidence that a South 
Africa—Patagonia connection was present and that it persisted until 
somewhat later than is usually thought, that is, into the Cretaceous 
period, or possibly the Tertiary, provided that Heleophryne is, indeed 
a leptodactylid. 

Higgins (1929) quoted Metcalf’s observations (1926) upon a 
succession of larval forms in the development of Opalina larvarum, 
forms that repeat the phylogeny of an Opalinae latae, and compares 
with these phenomena the very divergent forms of Nyctotherus 
cordiformis found in larvae of American frogs and toads. 

Haye, 1930, quoted with disapproval van Overbeek de Meyer’s 
[mistaken] suggestion that the ‘excretory canals’ [not canals] of 
Cepedea dimidiaia are artifacts. Haye found none present in Opalina 
ranarum [cf. Konsuloff to the contrary, 1922] He [mistakenly] calls 
the endosarc spherules macronuclei. The excretory apparatus he 
attributes to degeneration [error, though in individuals kept under 
unfavorable conditions it may increase in size]. He [mistakenly] 
interprets the cytomicrosomes as bacteria. 
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Konsuloff, 1930, discussing the nuclear nature of the endospherules, 
said that these disk-shaped bodies are macronuclei, are permanently 
formed structures, have an evident, thick membrane, divide without 
chromosome formation, disappear during the sexual process to reap- 
pear later. He [erroneously] says that de Meyer and also Metcalf 
would have accepted the macronuclear nature of the spherules if 
they had believed that the spherules divide, a conception for which 
Konsuloff and especially Horning (1937) give evidence. [Not so. 
The macronuclei of euciliates are true nuclei, derived from micro- 
nuclei. This cannot be true of the endospherules of opalinids. They 
may possibly be composed of, or derived from, metabolic chromatin, 
as Metcalf, 1909, suggested (cf. Reichenow, 1928), but they are not 
metamorphosed nuclei.] 

At the Christmas meetings of the American Society of Zoologists 
in New York City in 1928 Kofoid and Dodds reported work upon 
Opalina obtrigonoidea and O. virguloidea. The abstract of their revo- 
lutionary paper is quoted here. ‘‘Mitosis in the two species has been 
studied. At nuclear division an extranuclear centrosome divides and 
the daughters migrate to the poles of the elongating nucleus, forming 
an extranuclear paradesmose, as in the flagellates. Each nucleus has 
a slender rhizoplast running from the centrosome on the periphery 
of the nuclear membrane to a basal granule—in reality the blepharo- 
plast—from which the flagellum, the so-called cilium, emerges. From 
the blepharoplast another rhizoplast runs down to the so-called endo- 
plasmic spherules, which are interpreted by us to be parabasal bodies. 
The unit of the neuromotor system in the species observed thus con- 
sists of the following parts: the flagellum, its blepharoplast, parabasal 
body and its rhizoplast, and, if attached to a nucleus, the rhizoplast 
running from the blepharoplast to the centrosome on the nuclear 
membrane. The blepharoplasts are arranged in spiral lines and the 
parabasal bodies are distributed below them less clearly showing the 
spiral arrangement. The neuromotor units are thus considerably in 
excess of the number of the nuclei. A similar relation has been 
evolved in a number of multicellular types of flagellates found in the 
termites, in which, as in the genus Calonympha, there are more neuro- 
motor units than there are nuclei. The neuromotor system and the 
type of mitosis in the opalinid Protozoa are clearly homologous to 
that of the flagellates. In the light of these facts, it is logical to trans- 
fer the Opalininae from the Ciliata to the Flagellata.”’ [Publication 
in full must precede adequate criticism, but we may note: (1) that 
no other students have shown centrosomes, even after prolonged 
search by a great variety of techniques; (2) that the appearance of a 
longitudinal fibér upon the caryotheca of the dividing nucleus is 
occasionally seen, especially in the living animal, but prolonged 
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attempts to demonstrate this in stained material have failed; (8) that 
connection between basal granules and nuclei has not been demon- 
strated and if present would be exceedingly difficult to trace among 
the very numerous fibrils that permeate the cytoplasm in every 
direction; (4) that connection of endoplasmic spherules to the neuro- 
motor system has not been seen by others, and Horning’s and also 
Scott and Horning’s studies indicate that the spherules are connected 
with a structurally and functionally different set of organs; (5) that 
the basal granules (‘‘blepharoplasts”) are much more numerous than 
the endoplasmic spherules (‘‘parabasal bodies’’) and that there is no 
comparable spiral arrangement of the two sets of structures; (6) that 
relationship of both Protociliata and Euciliata to the Flagellata is 
altogether probable, and it seems perhaps possible that there may be 
a bit closer relationship. between Protociliata and Trichonympha, 
but comparison of Ciliata and Protociliata is closer and more 
significant. ] 

Noble, 1931, referred to the evidence from Zelleriella, cited by 
Metcalf, that this genus and its leptodactylid hosts were never in 
northern continents and so must have passed between South America 
and Australia by some Southern Hemisphere route, and he demurs, 
saying, ‘It may well be, however, that the northern opalinids were 
not in existence at the time the present southern opalinids were being 
carried south by whatever species they happened to parasitize at the 
time”’ [a sentence whose meaning in this connection I cannot solve]. 

Hegner (1931) reported on August 29, 1930, to the Helminthological 
Society of Washington that of 10 adult Rana clamitans from Mount 
Desert Island, Maine, none were infected; that the opalinids are lost 
during the metamorphosis of the tadpoles, between the stages showing 
only hind legs and the stages with all four legs evident. Young green 
frogs could not be infected by mouth or by rectum with opalinids 
from green frog tadpoles [cf. van Orden and Nelson, 1926]. Opalinids 
were found in tadpoles of tree frogs [species not mentioned] during 
all stages of metamorphosis and also in the “‘young adult’’ tree frogs. 
He expresses the opinion that apparently some digestive secretion 
peculiar to the green frog appears during metamorphosis that renders 
the rectum of this species unfit as a habitat for opalinids. 

Merrill, 1931, in a lecture before the Washington Academy of 
Sciences, discussed the relations of Philippine biota to the faunas and 
floras of Malaysia and Australasia and showed frequent changes in 
connections between lands in these areas during and since the Pliocene 
period. These affected the distribution of the opalinids and their 
anuran hosts and are referred to in the present paper. 

Richardson and Horning, 1931, described, with adequate figures, 
“mitochondria” in Protoopalina, “together with associated, synthe- 
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sized vegetative granules and Golgi bodies, as evidenced by their 
behavior, morphology and staining reactions.” 

De Mello, 1931, described parasitic infusorians in Rhacophorus 
maculatus in Nova Goa, among them Opalina virgula Dobell, Cepedea 
longa Bezzenberger, and Cepedea thiagi de Mello. 

Scott and Horning, 1932, reported that Opalinas from the rectum 
of Rana pipiens [doubtless O. obtrigonoidea] when imbedded in paraffin 
and microincinerated according to the technique of Policard, and then 
examined by dark-field illumination, retained their distinctive cyto- 
plasmic morphological characters in the ash deposited in the same 
topographic relations as those shown by the cell-inclusions in stained 
specimens. ‘The coarse vegetative granules, the myonemata and the 
cilia were “perfectly preserved.’’ The more or less abundant chro- 
matin, however, left little or no ash, in marked contrast with Scott’s 
findings with amphibian and mammalian nuclei. 

Chen, 1932a and b (abstracts), described mitosis in a species of 
Zelleriella. He found that the behavior of chromosomes is essentially 
the same as that in the Metazoa and Metaphyta. Among the 24 
chromosomes found in this species the six shortest ones could be recog- 
nized in every dividing nucleus. (See comments by Metcalf in Chen, 
1932a.) 

Patten, 1932a, a preliminary note. 

Patten, 1932b, made a detailed study of the endoplasmic bodies in 
Opalina ranarum. The endospherules in this opalinid are said to be 
somewhat flattened disklike structures or dumbbell-shaped forms. 
Usually in sections cut parallel to the flattened surface of the organ- 
ism these bodies are rounded or rather irregular in shape, while in 
sections cut transversely to the flattened surface they are mostly 
rod-shaped or frequently drawn out into dumbbell-shaped forms, 
while in oblique sections every form may be seen with gradations from 
rod-shaped to irregular shapes. Richardson and Horning had pre- 
viously considered that two types of bodies are present: The irregu- 
lar, faintly staining granules—the vegetative granules—and the rod- 
shaped or dumbbell-shaped mitochondria. According to Patten there 
is but one class of body in Opalina ranarum. The rod and irregular 
bodies are thought to be but two aspects of the same body. She 
furnished additional evidence supporting her view in that the dumb- 
bell forms (mitochondria of Horning), as well as the irregular forms, 
are well shown by alcoholic fixatives that normally dissolve the 
mitochondria. Living material was also studied. It was her belief 
that these endoplasmic bodies are probably neither Golgi bodies nor 
mitochondria. She does not believe that they are identical with the 
macronuclei of other ciliates, as Konsuloff and others claimed. She 
was inclined to believe that the endospherules may be concerned with 
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storage or synthesis of food materials. In addition to the bodies 
mentioned above, she found very fine granules in the endoplasm, 
which are always spherical and very similar in size, considered by her 
to be mitochondria. 

De Mello, 1932, described among other opalinids from Malabar one 
new species: Cepedea subcylindrica from Bufo melanostictus. [The 
description is too scant.] 

Nie, 1932, reported the presence of four species of opalinids in 
Rana limnocharis Gravenhorst, found in Nanking, China, three of 
which were new: Protoopalina limnocharis, Opalina undulata, and O. 
acuminata. 

Carini, 1933b and c, described two new species of Zelleriella from 
Brazil: Z. falcata in Engystoma ovale and Z. cornucopia in Lepto- 
dactylus ocellatus. 

Ivanic, 1933, described mitosis in Cepedea dimidiata Stein in Bufo 
vulgaris Laurenti. C. dimidiata has numerous typical vesicular 
nuclei and disk-shaped bodies. The vesicular nuclei have a mem- 
brane, a plastin karyosome, and a ball of linin on which are scattered 
chromatin granules. The chromatin granules are arranged in 6-8 
longitudinal rows [chromosomes] on the spindle and divide. Accord- 
ing to Ivanic the ‘‘macrochromosomes”’ are only clumps of plastin 
karyosome; the ‘‘microchromosomes” are the rows of chromatin 
eranules on the spindle. Ivanic believes that the discoid bodies are 
small nuclei with the same structure and behavior in division as the 
large nuclei [probably a mistaken observation]. The discoid bodies 
divide by mitosis [an observation which needs to be confirmed] and 
are present throughout the life cycle. 

Zingher, 1933, reported the presence of fat inclusions in Opalina 
ranarum. He noted that in the smaller individuals the fat bodies are 
much larger and more numerous than those in the larger specimens. 
In the larger specimens the fat bodies are more uniformly distributed, 
whereas in the smaller specimens there is an accumulation of these fat 
bodies at one end of the body. In the opalinids found in tadpoles 
these fat bodies are entirely lacking. 

Stabler, 1933, was the first to identify correctly the endamoebae 
parasitic in the opalinids that had previously been erroneously thought 
to be a new genus—‘‘Brumptina” by Carini (19338). Stabler found 
both trophozoites and early cystic stages of this Hndamoeba in the 
Zelleriellas from Arizona and Panama. The amoebae rest in small 
pockets in the endoplasm of the opalinid. In any one opalinid, all 
the amoebae were found in very nearly the same stage of development, 
i. e., all cysts or all trophozoites. [Stabler’s report was independently 
confirmed by Carini and Reichenow, 1935; the latter two investigators _ 
described the amoebae in greater detail]. This is but an abstract. 
See Stabler and Chen, 1936, for full publication. 
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Metcalf, 1934a, gave a summary of the results of his concomitant 
studies of the taxonomy and geographical distribution of the Anura 
and their opalinids. Detailed data may be found in the present paper. 

Ivanic, 1934a, stated that the endospherules are true nuclei. He 
found that in atypical infection cysts that lack vesicular nuclei the 
endospherules develop into vesicular nuclei [this report needs con- 
firmation]. 

Ivanic, 1934b, stated that the vesicular nucleus of O. obtrigona carries 
on the linin network one or more plastin masses in addition to the 
chromatin granules. The chromosomes develop from a spireme at 
the time of nuclear division. The plastin karyosomes are distributed 
more or less irregularly to the daughter nuclei, but they may also 
divide into daughter karyosomes. The persistence of plastin material 
through the entire division process indicates that it is promitotic in 
origin. The endospherules described by Mayer in QO. ranarum as 
being connected with nutritive processes are actually small vesicular 
nuclei. [Probably an erroneous belief.] The author believes that 
these can arise ‘‘de novo” and grow to normal size. [This needs 
confirmation. ] 

Valkanov, 1934, was of the opinion that the so-called ‘macro- 
chromosomes”’ and nucleoli are homologous and that they are to be 
considered as trophic elements. He also believed that there is only 
one type of nuclei in the opalinids against Konsuloff and Ivanic. 

Nie, 1935, described the opalinids found in the amphibians from 
Nanking, China. Among others the following new species and sub- 
species were described: Protoopalina caudata microhyla in Microhyla 
ornata; P. pingi in Rana plancyi Lataste; Zelleriella orientalis in 
Microhyla ornata Boulenger; Opalina cheni in Kaloula borealis Bar- 
bour; and O. obtrigonoidea forma lata in Kaloula borealis Barbour. 

Wenrich, 1935, showed that host-parasite relationship in the 
Opalinidae is not specific, since each of the four genera of opalinids 
has species distributed through four tamilies of anurans and two of 
the genera of these ciliates also have species in the tailed Amphibia. 
He also cited the experimental cross infections of opalinid hosts made 
by Metcalf (1909), indicating that there is no rigid host-parasite 
specificity. 

Carini and Reichenow, 1935, described the endamoebae parasitic in 
Zelleriella from South America. The amoeba trophozoites measure 
8-14y, the cysts 8-12u. The structure of the cysts and tropho- 
zoites of amoebae was described in some detail, and resemblance of 
this amoeba to Endamoeba ranarum was pointed out. They believe 
that this amoeba is either identical to EL. ranarum or a species (or race) 
derived from it. 

Carini, 1935, reported the presence of Opalina in Brazil. 
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Chen and Stabler, 1935, found that the endamoebae parasitic in the 
opalinids have a very wide geographical distribution. This is but an 
abstract. See Chen and Stabler, 1936, for full publication. 

Stabler and Chen, 1936, described in some detail the endamoebae 
parasitic in the opalinids. Trophozoites and cysts of Hndamoeba 
were described in detail, variations noted. The endamoebae seem to 
produce no serious effect on the opalinids, as the latter swim actively 
in the saline solution and undergo binary fission even though heavily 
parasitized. The endamoebae in a species of Zelleriella from Chile 
were found invaded by a Sphaerita-like organism. No specific 
name was given to this Hndamoeba, which closely resembles EL. 
ranarum. 

Chen and Stabler, 1936, found that the endamoebae parasitic in 
the opalinids have a very wide geographical distribution, being found 
in Egypt, China, Ceylon, the United States, Panama, Brazil, Uruguay, 
and Chile. Different species belonging to all the four genera of the 
family Opalinidae have been found parasitized by the amoebae. The 
amoebae were also found in cysts of opalinids, thus constituting an 
important method of transmission of amoebae from adult anurans 
to tadpoles. 

Hegner, 1936, found that certain flagellates in the frog seem to live 
longer than certain ciliates, after the host is dead. Opalina lived 
for at least 4 days after the anuran host (frog) had died. 

Ivanic, 1936, described the mitosis in Opalina ranarum and in 0. 
obtrigona. According to him the resting nucleus contains “plastin” 
in one or more pieces. This “‘plastin’ material may partly disappear 
during mitosis and may be irregularly distributed to the daughter 
nuclei. He believes [correctly] that there are no “‘macrochromo- 
somes” and “‘microchromosomes” but only one type of chromosomes 
derived from the chromatin granules in the resting nucleus [no refer- 
ence was made to the work of Pfitzner on Opalina ranarum in 1886 
and to Tonniges’ work on the same species in 1927]. 

Chatton and Brachon, 1936, on the basis of the arrangement and 
fate of cilia lines of opalinids during division suggested that opalinids 
are intermediate between the flagellates and ciliates. 

Chen, 1936a and b, gave a detailed account of mitosis in Zelleriella. 
He reported that the behavior of chromosomes during mitosis is 
essentially the same as that found in multicellular organisms. He 
found, for the first time for opalinids, (1) that the chromosomes are 
of different sizes and shapes and can be individually recognized; 
(2) that there are two chromosomes of each size and shape, indicating 
diploidy; (3) that the nucleoli are constantly associated with certain 
portions of certain chromosomes: (a) Depending on the subspecies, 
there may be 4 or 6 nucleoli formed respectively on 4 or 6 (2 or 3 
pairs) of the 24 chromosomes; (6) the location of the nucleolus is 
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identical on the members of each chromosome pair; (c) the chromo- 
some segment on which the nucleolus is located may undergo con- 
siderable structural modification; (d) the behavior of the nucleolus- 
bearing chromosomes during mitosis is the same as that of the other 
chromosomes; (¢) when two nucleoli are close together they may 
fuse, thus giving rise to apparent variation in the number of nucleoli 
within the species which has been so often reported by other investi- 
gators; (f) in the resting nucleus the nucleoli are arranged at random 
and are located at the periphery; these nucleoli were mistaken for 
chromosomes by many previous investigators; (4) that the so-called 
“macrochromosomes” in the opalinids are not chromosomes but 
nucleolar regions of certain chromosomes; (5) that the so-called 
“mid-mitotic resting stages” in the opalinids as described by other 
investigators are misinterpretations. (Nucleoli in the resting nucleus 
were considered as chromosomes, while the chromatin reticulum 
was overlooked by them.) 

Chen, 1937, described a new method for preserving and shipping 
smears of opalinids. 

Carini, 1937, described seven new species of opalinids found in 
Brazil: Opalina faber in Hyla faber; O. elongata in Hyla faber; O. 
nebulosa in Hyla nebulosa; O. rugosa in Hyla nebulosa; O. rubra in 
Hyla rubra; O. raddiana in Hyla raddiana; and O. mogyana in Hyla 
leucophyllata. [The descriptions of some of these species are too 
scant to allow specific identification.] 

Horning, 1937, reported some experimental studies on the cyto- 
plasmic inclusions of opalinids. In addition to the Golgi bodies that 
Richardson and Horning (1931) described, Horning distinguishes two 
principal cytoplasmic components: the mitochondria and the vegeta- 
tive granules of the endoplasm. The mitochondria react to experi- 
mental conditions such as alterations in the pH of the external me- 
dium and cellular injury. Under the influence of radium radiations 
the mitochondria are re-oriented so that they assume a transverse 
polarity to the longitudinal axis of the organism. Later the mito- 
chondria are segregated by the radiations so that they lie apart from 
the vegetative granules with which they are closely associated in the 
normal organism. 

Lavier, 1937, reported the absorption of bile pigments by the 
trophozoites and cysts of opalinids. The bile pigments may be de- 
posited in the opalinids in the form of brownish-red crystals. 

Sandon, 1938, reported the presence of Zelleriella in South Africa. 
Z. (africana A) and Z. (africana B) were found in the rectum of two 
species of Rana from the neighborhood of Capetown. 

Carini, 1938b, revised the genus Zelleriella inhabiting Leptodactylus 
ocellatus in Brazil. 
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(fig.), 294 (fig.). 
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adspersa, Rana, 474. 
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Turdus leucomelas, 241. 
albivitta, Chamaepelia, 197. 
Columbigallina passerina, 197. 
albomarginata, Hyla, 547. 
album, Chenopodium, 159, 171. 
Alcedinidae, 209. 
Aleedo amazona, 209. 
torquata, 209. 
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ambiguum, Lobrathium, 110. 
ameghini, Pseudopaludicola, 511, 564. 
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Cuculus, 201. 
amor, Curte, 281. 
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Lathrobium, 121. 
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angustulum, Lobrathium, 110. 
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anna tal: Opalina, 583 (fig.), 534, 566, 
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Anthobatula, 318. 
multipilis, 313. 
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anthophilus, Phoethornis anthophilus, 
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Trochilus, 205. 
anthracinum, Ophiomedon, 121. 
anthracinum, Scopobium, 107, 121. 
Anthracothorax nigricollis nigricollis, 
207. 
antunesi, Zelleriella, 486, 487 (fig.), 488 
(fig.), 559, 563. 
apicalis, Monoxia, 149, 151, 156, 170, 
171. 
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Stamnoderus, 115. 
Stilicus, 107. 
apicata, Monocrypta, 118, 119. 
apicatum, Cryptobium, 119. 
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(fig.), 517, 565, 582. 
Apophyliini, 146. 
appendiculata, Protoopalina, 467 (fig.), 
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applicata, Hederella, 26, 71. 
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Apteronates, 117. 
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Dibelonetes (Apteronates), 117. 
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aquilonalis, Planesticus fumigatus, 241. 
Turdus fumigatus 241. 
arachnoidea, Hederella, 33, 34, 68, 72, 
88. 
Aramides cajanea cajanea, 190. 
ypecaha, 190. | 
Aratinga acuticaudata, 200. 
haemorrhous neoxena, 200. 
pertinax aeruginosa, 199. 
wagleri transilis, 200. 
arborae, Hyla, 580, 596. 
Arcella, 612. 
Ardea caerulescens, 182. 
lineata, 183. 
striata, 182. 
thula, 182. 
virescens, 182. 
Ardeidae, 182. 
ardens, Phoenisoma, 253. 
Piranga leucoptera, 253. 
arenarum, Bufo, 485, 487, 489. 
arenatus, Rhypticus, 268. 
Rypticus, 263, 268. 
argentinus, Homoeotarsus, 113. 
Argoderus, 117. 
panamensis, 117. 
arizonae, Scopaeus, 105. 
arizonense, Neomedon, 103. 
arizonensis, Homoeotarsus, 118. 
arizonianus, Astenus, 115, 
arizonicum, Medon, 104. 
Paramedon, 120. 
Arkansas, catalog of crania of Indians, 
417. 
armatum, Lathrobium, 108. 
Arracia multifida, 297. 
Arremon conirostris, 260. 
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Arremonops' conirostris 
260. 
Artemisia, 150, 154. 


sp., 164. 
Arthocharis, 102, 117. 
ochracea, 117. 
arthrus, Calospiza, 255. 
Tanagra, 255. 
artigasi, Zelleriella, 499. 
Ascaphinae, 590. _ 
Ascaphus, 5738, 593, 596. 
truei, 563, 618. 
asper, Bufo, 506, 566. 
Astenobium, 117. 
Astenognathus, 115, 117. 
bimaculatus, 117. 
Astenus, 101, 115, 117. 
americanus, 115. 
andrewesi, 115. 
angustatus, 115. 
arizonianus, 115. 
bimaculatus, 115. 
binotatus, 115. 
brevipennis, 115. 
brunneus, 117. 
ealifornicus, 115. 
castaneus, 115. 
einctus, 115. 
discopunctatus, 115. 
filiformis, 115. 
filus, 115. 
fusciceps, 115. 
hindostanus, 115. 
inconstans, 115. 
linearis, 115. 
longiusculus, 115. 
luzonicus, 115. 
maculipennis, 115. 
melanurus, 116. 
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negilectus, 116. 
ornatellus, 116. 
(Eurysunius) paradoxus, 118. 
prolixus, 116. 
pulchellus, 116. 
pulchripennis, 116. 
robustulus, 116. 
sectator, 116. 
signatus, 116. 
similis, 116. 
simulans, 116. 
specter, 116. 
strigilis, 116. 
sumatrensis, 116. 
tenuiventris, 116. 
zuni, 116. 
Astenus (subgenus), 115. 
Atalotriccus pilaris griseiceps, 231. 
pilaris pilaris, 232. 
pilaris venezuelensis, 231. 
ater, Molothrus, 251. 
Atlapetes brunnei-nucha xanthogenys, 
259, 
atomaria, Gallerue¢a, 145. 
atriceps, Homoeotarsus, 113. 
atricilla, Larus, 195. 
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conirosiris, | Atriplex canescens, 165. 


lentiformis, 156. 
atriventre, Lobrathium, 110. 
atronitens, Homoeotarsus, 113. 

Lobrathium, 110. 
attarum, Medon (Leiporaphes), 119. 
Attaxenus, 117. 

horridus, 117. 
attenuata, Protoopalina, 572. ~ 
augusti, Phoethornis, 204. 

Trochilus, 204, 

Aulacorhynchus sulcatus sulcatus, 211. 
Aulanax latirostris, 224. 
Aulopora ? canadensis, 31. 

filiformis, 35. 
auripilis, Stilicopsis, 115. 
aurulentus, Rhynchocyclus flaviventris, 

230. 

Tolmomyias flaviventris, 230. 
australicum, Notobium, 120. 
australis, Protoopalina, 571. 
Automolus klagesi, 219. 
axonucleata, Protoopalina, 512, 520, 

558, 576, 606, 612, 613. 
azteca, Mordellistena, 297. 
badius, Homoeotarsus, 113. 

Lathrobomorphus, 119. 
bairdii, Actodromas (Actodromas), 194. 

Pisobia, 194. 
bakeri, Aderocharis, 108. 

Thinocharis, 102. 


bakerianum, Cryptobium (Homoeo- 
bium), 118. 
bakerianus, Homoeotarsus (Homoeo- 


bium), 96, 114. 
balzarensis, Geranospiza, 186. 
Geranospiza nigra, 186. 

bardum, Lobrathium, 110. 

baroni, Mantela, 535, 567. 

Bartsch, Paul, and Rehder, Harald A., 
on new turritid mollusks from Flor- 
ida, 12%. 

Baryopsis, 117. 

brevipennis, 117. 
basalis, Acalophaena, 117. 
Calophaena, 117. 
Naucles, 312. 
Paederus, 111. 

Basileuterus cabanisi, 247. 

culicivorus cabanisi, 247. 
flaveolus, 248. 

meridanus, 247. 
meridanus bessereri, 247. 
meridanus meridanus, 247. 
meridanus tristriatus, 247. 

basimacula, Mordellistena, 301. 

Bassler, Ray S., on the Hederelloidea, 
a suborder of Paleozoic cyclostoma- 
tous Bryozoa, 25. 

Bathrolium, 109, 117. 

punctatum, 117. 

Batis maritima, 150. 

batisii, Monoxia, 145, 148, 150, 151, 156, 
158. 

baudii, Paederus, 112. 

baudinii, Cepedea, 582. 


638 


beebei, Monoxia, 145, 151. 
beesoni, Scopaeus, 105. 
Beetles in the genus Monoxia, with de- 
scriptions of new species, Le- 
Conte’s types, 145. 
neotropical, of the family Mordel- 
lidae, with descriptions of new 
species, 271. 

staphylinid, generic revision of the 
tribe Paederini, 98. 

Bellaspira, 138. 

virginiana, 1388. 

Belonopterus chilensis cayennensis, 192. 

Berenicea, 26. 

bernhaueri, Homoeotarsus, 113. 

Stamnoderus, 115. 
bessereri, Basileuterus meridanus, 247. 
Beta vulgaris, 159, 165. 
biarmatus, Stilicus, 107. 
bibronii, Protoopalina, 468 (fig.), 562, 

572. 

bibronii, Pseydophryne, 562. 

bicincta, Tamatia, 211. 

bicinetella, Mordellistena, 286. 

bicinctus, Hypnelus bicinctus, 211. 

bicolor, Gastrolobium, 118. 

Homoeotarsus, 113, 

Lathrobium, 118. 

Lobrathium, 109. 

Medome, 106, 119. 

Platydomene, 120. 

Rhypticus, 263. 

Rypticus, 262, 263. 

Rypticus saponaceus, 263, 269, 270. 

Scopaeus, 105. 

Smecticus, 263. 
bidentata, Tomoxia, 292 (fig.). 
bidentatus, Falco, 184. 

Harpagus bidentatus, 184. 
bifurcata, Hederopsis, 60, 68, 73, 89. 
biguttulum, Lathrobium, 119. 

Leptobium, 114, 119. 
bilineata, Hederella, 56, 57, 69, 70, 72, 80. 
bimaculatus, Astenognathus, 117. 

Astenus, 115. 

Sunius, 117, 
binotata, Tomoxia, 275, 276, 292 (fig.). 
binotatus, Astenus, 115. 

Biocrypta, 97, 114, 117. 

fulvipes, 114. 

hastiventre, 114. 

magnolia, 114. 

prospiciens, 114, 117. 
bipartitum, Lobrathium, 110. 
biplagiatus, Dibelonetes, 118. 

Birds of northern Venezuela, observa- 

tions on, 173. 

birmanus, Paederus, 111. 

bistrispenus, Rypticus, 267. 

bistripineus, Rhypticus, 267. 

bistrispinosus, Rhypticus, 267. 

bis-trispinus, Bodianus, 266. 

bistrispinus, Rhypticus, 266. 

Rypticus, 266. 

Blackbird, yellow-headed, 249. 
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Blackwelder, Richard E., on a generic 
revision of the staphylinid beetles of 
the tribe Paederini, 93. 

blainvillei, Hederella, 31, 42, 43, 69, 72, 
88 


Blake, Doris Holmes, A study of Le- 
Conte’s types of the beetles in the 
genus Monoxia, with descriptions of 
new species, 145. 

Bodianus bis-trispinus, 266. 

boettgeri, Cacosternum, 469, 562. 

bogotensis, Myiochanes cinereus, 229. 

Tyrannula, 229. 
boipevae, Zelleriella, 498 (fig.). 
Bolbophites, 117. 
pustulosus, 117. 
bolivari, Synallaxis cinnamomea, 217. 
Synallaxis terrestris, 217. 
Bombina, 470, 591. 
igneus, 479, 481. 
maxima, 479-481, 563. 
orientalis, 479, 481. 
pachypus, 479, 481. 

Booby, brown, 181. 

boreale, Medon, 104. 

borealis, Kaloula, 541, 548, 549, 625. 

Nuttallornis, 228. 
Tyrannus, 228. 

boreellus, Orus, 105. 

boreophiloides, Sunides, 122. 

borneonensis, Cepedea, 501 (fig.), 564, 
581. 

borneonensis, Protoopalina, 469 (fig.), : 
562, 572, 573. | 

boroni, Rypticus, 269. 

boseni, Mordellistena, 291 (fig.), 293, | 
306 


bouvieri, Mimophites, 119. 
bouvronides, Pyrrhula, 258. 
Sporophila, 258. 
Brachyceratops, 12-14, 16-18. 
Brachyceratops montanensis, 1, 12, 13. 
Brachynetes, 117. 
apterus, 117. 
brachypterum, Adelobium, 117. 
brachypterus, Scopaeus, 105. 
brachyrhynchus, Colymbus dominicus, 
180. 
brachyura, Acanthylis, 204. 
Chaetura, 204. 
brasiliensis, Leptotila verreauxi, 199. 
Paederus, 111. 
Peristera, 199. 
Zelleriella, 483 (fig.), 484 (fig.), 
489, 490, 5638, 577. 
brevicaudus, Coryphospingus pileatus, 
259. 
breviceps, Echiaster, 116. 
brevicornis, Echiaster, 116. 
Leptogenius, 119. 
brevipenne, Apteralium, 117. 
Hypomedon, 103. 
Lathrobium, 109, 117. 
brevipennis, Astenus, 115. 
Baryopsis, 117. 
Campylorhynchus, 237, 238. 
Heleodytes nuchalis, 237, 238. 
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brevipennis, Tomoxia, 275, 292 (fig.), | Cacicus cela cela, 250. 


294 (fig.). 
breviunguis, Dendroica, 245. 
brewsteri, Saltator coerulescens, 257. 
Saltator olivascens, 257. 
brisleyi, Monoxia, 151, 156, 171. 
brownae, Hederella, 36, 71, 72, 76. 
bruchi, Echiaster (Polyasterellus), 120. 
Ecitomedon, 118. 
Latona, 121. 
Myrmecomedon, 120. 
Pseudocryptobium, 121. 
Brumptina, 624. 
brunnea, Calliderma, 117. 
brunnescens, Nesomedon, 120. 
brunneum, Medon, 104. 
brunneus, Astenus, 117. 
Micranops, 119. 
Scioporus, 121. 
brunnipes, Lathrobium, 108. 
Bryozoa, cyclostomatous, suborder Hed- 
erelloidea from the Paleozoie, 25. 
Bryozoon, 61. 
Buarremon, 260. 
xanthogenys, 259. 
Buceonidae, 210. 
buergeri, Cepedea, 581. 
Bufo, 578, 580, 590, 595-597, 603, 604, 
606, 607. 
americanus, 615. 
arenarum, 485, 487, 489. 
asper, 506, 566. 
earens, 475, 562. 
celebensis, 502, 564. 
eoniferus, 485. 
crucifer, 486-489, 563. 
divergens, 564. 
dorbignyi, 486, 487, 489, 563. 
gargarizans, 500. 
jerboa, 501, 564. 
lentiginosus americanus, 615. 
macrotis, 524, 566. 
marinus, 499. 
melanostictus, 523-525, 527, 535, 
587, 554, 565-568, 618, 624. 
philippinicus, 518, 565. 
quadriporeatus, 514, 565. 
regularis, 468, 477, 554, 563. 
sternostignotus, 491, 563. 
vulgaris, 624. 
Bufonidae, 562-568. 
bufonis, Protoopalina, 574. 
bufonis, Zelleriella ovonucleata, 491, 563. 
bufoxena, Opalina, 584. 
buphthalmus, Hchiaster, 116. 
Buteo jamaicensis, 185. 
lineatus, 185. 
magnirostris insidiatrix, 185. 
magnirostris magnirostris, 185. 
platypterus, 185. 
platypterus platypterus, 185. 
Butorides striatus striatus, 182. 
virescens virescens, 182. 
cabanisi, Basileuterus, 247. 
Basileuterus culicivorus, 247. 
eaecosterni, Protoopalina, 469, 
(fig.), 474, 476, 562, 572, 616. 
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Cacopus systoma, 531, 567. 
Cacosternum boettgeri, 469, 562. 
caecus, Tripectenopus, 122. 

eaerulea, Polioptila, 242. 

ea Cyanocorax yn¢as yar., 


Xanthoura yneas, 237. 
caerulescens, Ardea, 182. 
Dendroica caerulescens, 244. 
Florida caerulea, 182. 
Geranospiza, 186. 
Motacilla, 244. 
Sparvius, 186. 
caffrorum, Sorghum yulgare yar., 165. 
eaffrum, Lobrathium, 110. 
cajanea, Aramides cajanea, 190. 
Fulica, 190. 
calearatus, Xenopus, 478. 
californicum, Lobrathium, 110. 
cealifornicus, Astenus, 115. 
Homoeotarsus, 113. 
callens, Mordellistena, 310. 
Calliderma, 116, 117. 
brunnea, 117. 
eallidum, Lathrobium, 109. 
Calliste chrysophrys, 254. 
rufigenis, 254. 
Caloderma, 117. 
(subgenus), 99, 104. 
rugosa, 117. 
Calonympha, 621. 
Calophaena, 111, 117. 
basalis, 117. 
Caloptermes militaris, 555. 
sp., 568. 
Calospiza arthrus, 255. 
chrysophrys chrysophrys, 254. 
gyrola, 255. 
rufigenis, 254. 
viridissima toddi, 255. 
viridissima viridissima, 254. 
calvini, Hederella, 51, 71, 72, 84. 
Calyce, 284. 
fulva, 285, 292 (fig.). 
maculata, 285, 292 (fig.). 
camdenensis, Hederella, 41, 68, 72, 81. 
camerunensis, Opalina, 584. 
Campephilus, 212. 
Camptosaurus, 11. 
Camptostoma obsoletum napaeum, 2384. 
Campylorhampus trochilirostris vene- 
zuelensis, 216. 
Campylorhynchus brevipennis, 237, 238. 
nuchalis, 238. 
pardus, 288. 
cana, Tanagra, 254. 
Thraupis episcopus, 254. 
canadensis, Alecto, 28, 31. 
Aulopora?, 31. 
Hederella, 30-82, 34, 35, 38, 39, 42, 
43, 55, 66-68, 72, 82. 
Nicholsonia, 30, 39, 64, 66. 
Cancrion, 19, 22. 
carolinus, 19, 20 (fig.). 
needleri, 21, 22 (fig.). 
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p es 13. 
eancrivora, Rana, 519. Centurus rubricapillus, 21 
; : i a, 291 (fig.), rubricapillus rubricapillus, 218. 
Ore aot eae an op? nee rubricapillus seductus, 2138. 
2)! ; 


rubricapillus wagleri, 213. 
Cepedea, 470, 471, 500, 569, 570, 577, 
579-581, 591, 594, 596, 601-603, 


canescens, Atriplex, 165. 
eanonicus, Paederus, 111. 


eanorum, Lobrathium, 110. 605-608, 611-613, 617. 
cantabrigensis, Cepedea, 582. paudinii, 582. 

capensis, Protoopalina, 471, 562, 571. porneonensis, 501 (fig.), 564, 581. 
capillaris, Suniotrichus, 122. buergeri, 581. 

capitalis, Stilicus, 107. puergeri sinensis, 500 (fig.), 581. 
capito, Homoeotarsus, 113. cantabrigensis, 582. 

capitula, Lithocharis, 102. caracoidea, 567. 

capitulum, Ramona, 121. celebensis, 502 (fig.), 503 (fig.), 
Caprimulgidae, 203. _ 513, 514, 564, 581. 

Caprimulgus albicollis, 203. ciliata, 517 (fig.), 518, 564, 582. 

minor, 203. dimidiata, 508, 511, 512, 517, 518, 
Capsiempis caudata, 232. 5238, 524, 527, 581, 615, 620, 624. 

flaveola cerula, 232. dimidiata hawaiiensis, 581. 

flaveola flaveola, 232. dimidiata orientalis, 581. 

flaveola_leucophrys, 282. dimidiata paraguayensis, 581. 
captiosum, Lathrobium, 109. dimidiata paraguensis, 511. 
caracoidea, Cepedea, 567. dimidiata zelleri, 524, 559. 

Opalina, 534 (fig.). dolichosoma, 582. 

‘Cardioglossa, 591, 606. flava. 583. 

Carduelis columbianus, 258. floridensis, 582. 

carens, Bufo, 475, 562. formosae, 502, 513, 514, 582. 
earibaeus, Chlorostilbon, 206. fujiensis, 502, 513. 

carinicollis, Thinocharis, 102. globosa, 582. 

carolinae, Lathrobium, 109. hasseltii, 503 (fig.), 504. 564, 581. 

Paederus, 111. hispanica, 508, 520 (fig.). 

Scopaeus, 105. hosei, 505 (fig.), 564, 582. 

Stamnoderus, 115. lanceolata, 581. 
earolinensis, Opalina, 550. lemuriae, 508, 509 (fig.), 564, 581. 

Pelecanus occidentalis, 181. longa, 512, 521, 582, 623. 

Thinocharis, 102. longa hispanica, 520 (fig.), 554, 582. 
carolinus, Cancrion, 19, 20 (fig.). longa macronucleata, 518 (fig.), 519 
earolinus, Homoeotarsus, 113. (fig.), 565. 
caseyi, Lobrathium, 109. luzonensis, 514, 515 (fig.), 517, 
castaneicolor, Mordellistena, 310. 518, 565, 582. 
castaneus, Astenus, 115. luzonensis aponensis, 516 (fig.), 
eastanoptera, Sciocharis, 121. 517, 565, 582. 
eatesbeiana, Rana, 542, 544, 546, 556, madagascariensis, 582. 

567, 593, 616, 617. magna, 582. 
Cathartes aura ruficollis, 184. metcalfi, 524, 525 (fig.), 565, 583, 

aura septentrionalis, 184. 618. 

foetens, 183. mexicana, 582. 

ruficollis, 184. microhylaé, 504 (fig.), 565, 581. 
Cathartidae, 183. minor, 508, 581. 
caudata, Capsiempis, 232. mogyana, 507, 508 (fig.), 565, 582. 

Inezia subflava, 232. multiformis, 508, 582. 

Protoopalina, 470, 473, 479, 559, obovoidea, 582. 

Stl, 572; 619: occidentalis, 582. 
eavicolus, Glyptomerus, 111, 118. ophis, 565, 582. 
eayanus, Charadrius, 192. paraguensis, 511, 512. 

Hoploxypterus, 192. philippensis, 513 (fig.), 514 (fig.), 
cayennensis, Belonopterus  chilensis, 565, 582. 

192. phrynomantidis, 582. 

Parra, 192. plata, 521 (fig.), 565, 583. 
cayuga, Reptaria, 63, 68, 73, 91. pulechra, 582. 
cela, Cacicus cela, 250. pulchra japonica, 582. 

Parus, 250. pulechra javensis, 566, 582. 
celebensis, Bufo, 502, 564. punjabensis, 525 (fig.), 566, 583, 618. 
celebensis, Cepedea, 502 (fig.) 503 rubra, 510 (fig.), 511 (fig.), 512 

(fig.), 518, 514, 564, 581. (fig.). 564, 581, 601. 
Centrocnemis, 108, 117. rugosa, 525 (fig.), 526. 


centurio, Lobrathium, 110. saharana, 500, 566, £81, 617, 618. 
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Cepedea scalpriforms, 523, 524 (fig.),| cheni, Protoopalina yunnanensis, 479, 
480 


566, 583, 614. 
segmentata, 582. 
seychellensis, 508, 582. 
sialkoti, 524 (fig.), 566, 583, 618. 
siamensis, 502, 506 (fig.), 513, 566, 
581. 
sp. (?), 522 (fig.), 523 (fig.), 527 
(fig.), 582. 
spinifera, 508, 559, 566, 582. 
Subcylindrica, 526 (fig.), 527, 624. 
thiagi, 526 (fig.), 623. 
virgula, 507, 538, 566, 582. 
Cephalochaetus, 116. 
Cephalochetus, 100, 116, 117 
indicus, 117. 
philippinus, 116. 
rufus, 116. 
Cephisus, 117. 
orientis, 117. 

Ceramoporoidea, 25. 

Ceratobatrachus, 605. 

Ceratobrachinae, 591. 

Ceratopsian dinosaurs from the Two 
Medicine formation, Upper Creta- 
ceous of Montana, 1. 

Ceratopsidae, 12. 

Cerodrillia, 127. 

(Cerodrillia) clappi, 127, 128, 138. 
(Cerodrillia) perryae, 128, 129, 138. 
(Lissodrillia) schroederi, 130, 138. 
(Cerodrillia) thea, 128, 129. 

Cerodrillia (subgenus), 127. 

Certhiaxis cinnamomea fuscifrons, 217. 

Certhiola luteola, 243. 

ecerula, Capsiempis flaveola, 282. 

cerulea, Dendroica, 245. 

Sylvia, 245. 
cervicula, Scopaeus, 105. 
ceylanensis, Homoeotarsus, 118. 
Stilicus, 107. 

Chaetura brachyura, 204. 

chaleonota, Rana, 538, 539, 567. 

Chalybura aeneicauda, 207. 

buffonii aeneicauda, 207. 

Chamaepelia albivitta, 197. 

rufipennis, 198. 
Chamaeza ruficauda chionogaster, 222. 
turdina chionogaster, 222. 

Chamnocoelum fruticosum, 30. 

chapini. Aderocharis (Dorocharis), 99, 
103, 118. 

Charadriidae, 192. 

Charadrius cayanus, 192. 

mexicanus, 194. 

Charichirus, 117. 

spectabilis, 117. 

Chasmosaurus, 16. 

chattoni, Opalina, 470, 507, 537 (fig.), 
539, 566, 585. 

chaudoiri, Homoeotarsus, 113, 118. 

Cheilaster, 117. 

esikii, 117. 

Chen, T. T., on the cytology of opal- 
inids, 465. 

cheni, Opalina, 548, 549 (fig.), 625. 


(fig.). 

Chenipodium, 149. 

album, 159, 171. 

Sp., 165, 168, 169. 
cheriway, Falco, 187. 

Polyborus cheriway, 187. 
chesterensis, Hederella, 46, 71, 72, 81. 
Spee ai Mordellistena, 293 (fig.), 


chilensis, Stilicus, 107. 
chimaera, Mecognathus, 119. 
chinensis, Aderocharis, 103. 
chionogaster, Chamaeza ruficauda, 222. 
Chamaeza turdina, 222. 
Chiroxiphia lanceolata, 223. 
Chloécharis, 103, 117. 
rufula, 117. 
Chloroceryle amazona, 209. 
chloronotus, Tyrannus, 226. 
Tyrannus melancholicus, 226. 
Chlorophonia cyanea, 256. 
frontalis frontalis, 256. 
Cee ophthalmicus jacqueti, 
Die 


venezuelanus jacqueti, 251. 
Chlorostilbon alice, 206. 
aliciae, 206. 
caribaeus, 206. 
carribeus lessoni, 206. 
Chordeiles minor, 203. 
chrysophrys, Calliste, 254. 
Calospiza chrysophrys, 254. 
Chrysoptilus punctigula punctipectus, 
Pai3. 
Chrysothamnus, 150, 167. 
nauseosus, 1538. 
Chrysuronia oenone oenone, 206. 
cicatricosus, Stiliderus, 122. 
Ciliata, 569. 
ciliata, Cepedea, 517 (fig.), 518, 564, 582. 
Ciliate infusorians, opalinid, and their 
hosts, 465. 
cineta, Opalina, 584. 
cinctus, Astenus, 115. 
Homoeotarsus, 114. 
cineracea, Tyrannula, 229. 
cineraceus, Myiochanes fumigatus, 229. 
cinereum, Todirostrum cinereum, 231. 
cinereus, Todus, 231. 
cinnamomina, Pagolla wilsonia, 192. 
circumflexa, Stilicopsis, 115. 
cirrhosa, Hederella, 31, 32, 34, 69-72, 81. 
citigera, Rana, 565. 
clamitans, Rana, 542, 544-546, 556, 567, 
593, 615-617, 622. 
clappi, Cerodrillia, 127, 128, 138. 
clarescens, Lithocharis, 102. 
clarket, Hederella, 50, 69, 72, 85. 
elarus, Troglodytes musculus, 240. 
claviecornis, Homoeotarsus, 114. 
Mordella, 294 (fig.). 
Climacocercus zonothorax, 186. 
Clonopora, 29, 30. 
semireducta, 29, 30. 
cloudi, Reptaria, 63, 71, 73, 91. 
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Coccopsis gularis, 257. 
nigro-genis, 257. 

Coccyzus americanus americanus, 201, 

Coereba flaveola guianensis, 244. 
flaveola luteola, 248. 

Coerebidae, 2438. 

cognatus, Scopaeus, 105. 

colbornensis, Hederella, 32, 68, 72, 82. 

Colinus, 189. 
cristatus sonnini, 188. 
virginianus, 189. 

collare, Lathrobium, 118. 
Lobrathium, 110. 

collaris, Homoeotarsus, 113. 
Lathrobiella, 118. 

Trogon, 208. 
Trogonurus collaris, 208. 

colombinus, Paederus, 112. 

colonica, Cryptobiella, 117. 

colonicum, Cryptobium, 114. 

coloradense, Lobrathium, 110. 

coloradensis, Homoeotarsus, 113. 

Columba gymnophtalmos, 195. 

columbiana, Piaya cayana, 202. 
Pyrrhococeyx, 202. 

columbianus, Carduelis, 258. 

Philydor, 218. 
Philydor rufus, 218. 
Spinus psaltria, 258. 

columbicus, Achenomorphus, 117. 

Columbidae, 195. 

Columbigallina passerina albivitta, 197. 
passerina perpallida, 198. 
talpacoti rufipennis, 198. 

Colymbidae, 180. 

Colymbus dominicus brachyrhynchus, 

180. 
dominicus speciosus, 180. 

compacta, Acalophaena, III. 

compacta, Hederella, 56, 71, 73, 80. 
Hernodia ( ?Hederella), 68, 73, 90. 

compotens, Paederus, 112. 

Compsocoma flavyinucha, 253. 
flavinucha venezuelana, 253. 
Ssomptuosa venezuelana, 253. 

Compsothlypidae, 244, 

Compsothlypis pitiayumi elegans, 244, 

comptus, Lithocharis, 120. 
Phanophilus, 120. 

Conalia, 285. 
ebenina, 285. 
fulvoplagiata, 285. 

concinna, Hederella, 32-35, 37, 55, 68, 

69; 71, (2, 82, 90: 
concinnoides, Hederella, 37, 69, 70, 72, 


concolor, Lathrobium, 108. 
conferta, Hederella, 50, 51, 69, 72, 84. 
Plionella, 50. 
confluentum, Hypomedon, 104. 
Lathrobium, 122. 
confluentus, Trachysectus, 122. 
conforme, Medon, 104. 
eonfusum, Lathrobium, 108. 
congruens, Thinocharis, 102. 
conifer, Aderocharis, 102. 
coniferus, Bufo, 485. 
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conirostris, Arremon, 260. 
Arremonops conirostris, 260. 

conjux, Hypomedon, 103. 

connata, Hederopsis, 60, 68, 73, 89. 

connexa, Lithocharis, 122. 

connexum, Stilomedon, 103, 122. 

Conopias inornata, 227. 

consanguineum, Medon, 104. 

consinuilis, Hederella, 57, 68, 72, 80. 

consputa, Galleruca, 146, 152. 

Monoxia, 149, 151-154, 156, 158, 
161, 166, 167, 169. 

contiguum, Medon, 104. 

continens, Hypomedon, 108. 

continentalis, Veniliornis kirkii, 211. 

Contopus, 230. 

contortilis, Hederella, 30, 31, 39, 68, 
72, 83. 

contractum, Hypomedon, 103. 

Conurus neoxenus, 200. 

convergens, Homoeotarsus, 1138. 

Medon, 104. 

convictor, Lathrobium, 108. 

cooperi, Hernodia ?, 66, 69-71, 73, 91. 

coracoidea, Opalina, 534 (fig.), 584. 

Coragyps atratus foetens, 183. 

cordata, Milvago chimachima, 187. 

cordatus, Milvago chimachima, 187. 

cordiformis, Nyctotherus, 620. 

coriaceus, Hleutheractis, 262, 267. 

Rhypticus, 269. 
Rypticus, 267, 269. 

corniola, Zelieriella, 495 (fig.), 496. 

cornucopia, Hernodia, 65, 70, 73, 90. 

cornucopia, Zelleriella, 495 (fig.), 624. 

corticina, Aderocharis, 102, 117. 

corticinus, Paederus, 117. 

Corvidae, 237. 

Corynotrypa, 26. 

Coryphospingus pileatus brevicaudus, 

259. 
pileatus pileatus, 259. 

Cotingidae, 223. 

Cowbird, 251. 

Cowles, Margaret, 556. 

Crania, Human, in the United States 
National Museum collections: In- 
dians of the Gulf States, 315. 

Cranioleuca suberistata, 218. 

erassa, Rana, 522. 

erassidens, Eustilicus, 118. 

crassilinea, Hederella, 39-41, 71, 72, 79, 
88. 

crassirostris, Huphonia, 256. 

Tanagra laniirostris, 256. 

Crassispira, 135. 

(Crassispirella) rugitecta, 135. 
(Crassispirella) sanibelensis, 135, 
138. 


(Crassispirella) tampaensis, 136, 
138. 


Crassispirella, subgenus, 135. 

crassulus, Scopaeus, 105. 

crassus, Monoclonius, 14. 
Paederus, 112. 
Psilotrachelus, 121. 
Stiliderus, 107. 
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erenatum, Ophryomedon, 120. 
Crepipora, 25. 
eribratus, Homoeotarsus, 114. 
Stilicus, 107. 
eristata, Cyanocitta, 237. 
Hlaenia, 233. 
Hlainea, 233. 
Crossodactylus gaudichaudii, 483, 563, 
Dit. 
Crotophaga ani, 202. 
major, 202. 
sulcirostris, 202. 
sulcirostris sulcirostris, 202. 
crucifer, Bufo, 486-489, 563. 
eruenticollis, Paederus, 112. 
cerurale, Lathrobium, 108. 
erux, Mordellistena, 286. 
Cryptobiella, 117. 
colonica, 117. 
Cryptobiella (subgenus), 96, 114. 
Cryptobium, 96, 114, 117. 
angustifrons, 117. 
apicatum, 119. 
(Homoeobium) bakerianum, 118. 
eolonicum, 114. 
erratum, 117. 
(Astenobium) excellens, 117. 
fracticorne, 117. 
maxiilosum, 121. 
(Neobactus) nunenmacheri, 
120. 
opacum, 118. 
pallidiceps, 114. 
prospiciens, 117. 
(Nemoeotus) rubiginosum, 120. 
serpentinum, 119. 
tumidum, 118. 
Cryptobium (subgenus), 96. 
Cryptoporus, 117. 
flavipes, 117. 
esikii, Cheilaster, 117. 
cuadriceps, Suniosaurus, 122. 
cubensis, Stamnoderus, 115. 
Cuckoo, yellow-billed, 201. 
Cuculidae, 201. 
Cuculus americanus, 201. 
cumanensis, Thryophilus rufalbus, 239. 
Troglodytes, 239: 
cumbreanus, Dysithamnus 
BAL 
cuneicolle, Hypomedon, 103. 
cuneicollis, Oligopterus, 120. 
cupidum, Lobrathium, 410. 
curta, Hederopsis, 60, 68, 73, 89. 
Curte amor, 281. 
curtulum, Medon, 104. 
curtus, Echiaster, 116. 
eyanea, Chlorophonia, 256. 
eyanocephalus, Paederus, 112. 
Cyanocitta cristata, 237. 
Cyanocorax yneas var. eaeruleocephala, 
237: 
Cyanolesbia_ kingii margarethae, 184, 
207. 
cyanoleuca, Hirundo, 236. 
Pygochelidon cyanoleuca, 236. 
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cyanophlyctis, Rana, 534, 567, 568, 618. 
Cyclarhidae, 242. 
Cyclarhis guyanensis flavipectus, 242. 
Cyclocoelidae, 139. 
Cyclorhis flavipectus, 242. 
Cyclostomata, 28. 
Cyclostomatous bryozoa from the Pal- 
eozoic, suborder Hederelloidea, 25. 
Cystiphyllum, 34. 
Cystopora, 29, 30. 
geniculata, 29, 30. 
Dacnochilus, 98, 111, 117. 
angularis, 111, 
laetus,7udee ie 
pansy Lathrobium, 108. 
ampfi, Mordellistena, 291 (fig.), 
(fig.), 296. aNenn 
ae Hernodia, 30, 64, 66, 69, 70, 73, 
debile, Lathrobium, 109. 
Medon, 104. 
debilicorne, Hypomedon, 103. 
debilicornis, Hypomedon, 118. 
Lithocharis, 118. 
debilis, Galleruea, 152. 
Lathrobium, 119. 
Lathrolepta, 119. 
Monoxia, 146, 152-154, 159, 162, 163, 
165, 166. 
deceptivum, Lathrobium, 108. 
deceptor, Orus, 105. 
decipiens, Scopaeus, 105. 
decora, Mordellistena, 293 (fig.), 300. 
decorates; Promicropterus, 264, 265, 
267. 
Rhypticus, 264. 
decumanus, Ostinops decumanus, 251. 
Xanthornus, 251. 
degener, Scopaeus, 105. 
delalandii, Rana, 474, 562. 
delauneyi, Stamnoderus, 115. 
delicatula, Hederella, 31, 34, 37, 38, 68- 
72, 86. 
delicatula, Sciocharella,, 121. 
delicatulus, Thinocharis, 102. 
delicatus, Scopaeus, 105. 
demonstratus, Xiphorhynchus nanus, 
Palsy 
Dendrobatidae, 567. 
Dendrobatinae, 591. 
Dendrocinela  fuliginosa 
216. 
Dendrocolaptidae, 214. 
Dendrocops meruloides, 216. 
Dendroica aestiva aestiva, 244. 
breviunguis, 245. 
caerulescens caerulescens, 244. 
cerulea, 245. 
striata, 245. 
Dendroplex picirostris longirostris, 214. 
picirostris phalara, 214. 
densipennis, Stilicus, 107. 
dentatus, Stilicus, 107. 
dentiger, Orus, 105. 
Pycnorus, 121. 
Scopaeus, 121. 
depressulum, Lobrathium, 110. 


meruloides, 
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depressum, Achenium, 111, 117. 
Lathrobium, 117. 

depressus, Ababactus, 117, 
Hehiaster, 116. 

Deratopeus, 117. 

(subgenus), 98, 109. 
parvipennis, 117. 

Deroderus, 118. 
vestitus, 118. 

despectus, Homoeotarsus, 113. 

diabolica, Domene (Ennalagium), 118. 

Diallactes granadensis, 219. 

Diasia, 139, 142. 
diasia, 142. 
fodiens, 140, 141 (fig.), 142. 
podilymbi, 142. 

Dibelonetes, 101, 115, 118. 
(Apteronates) apterus, 117. 
biplagiatus, 118. 

Dibelonetes (Melanates) melzeri, 114 
sp., 115. 

(Heteronetes) vuleanus, 118. 

Dibelophacis, 118. 
horni, 118. 

Dicax, 118. 
longiceps, 118. 

Diclidia, 310. 
mexicana, 311. 
undata, 310, 311. 

didyma, Protothyris, 32. 

didymus, Scopaeus, 106, 121. 

difforme, Medon, 104. 

diluta, Mordellistena, 289, 295, 296. 

dilutus, Scopaeus, 106. 

dimidiata, Cepedea, 508, 511, 512, 517, 

518, 528, 524, 527, 581, 615, 620, 
624. 

Mordella, 282. 

Opalina, 615. 

dimidiatum, Lobrathium, 110. 

dimidiatus, Aderocharis, 103. 

Dinosauria, 14. 

Dinosaurs, Ceratopsian, from the Two 
Medicine formation, Upper Creta- 
ceous of Montana, 1. 

diomedea, Rubellatoma, 131, 138. 

diplocarya, Protoopalina, 571. 

discoglossi, Protoopalina caudata, 472, 
473 (fig.), 572. 

Discoglossidae, 568, 590, 591, 618. 

Discoglossinae, 590. 

Discoglossus, 591. 

discolor, Hypomedon, 1038. 

discopunctatus, Astenus, 115. 

discors, Anas, 183. 

Querquedula, 183. 

dissimilis, Stamnoderus, 115. 

distans, Medon, 104 

distinctus, Orus, 105. 

divergens, Bufo, 564. 

divergens, Mordella, 279, 294 (fig.). 

dividuum, Lathrobium, 122. 
Throbalium, 122. 

divisum, Lathrobium, 108. 

dohrni, Heterosoma, 118. 

Dolicaon, 95, 114, 118. 
lathrobioides, 114, 118. 


Dolichonyx oryzivorus, 248. 
dolichosoma, Cepedea, 582. 
Domene, 97, 107, 118. 
aciculata, 107. 
(Ennalagium) diabolica, 118. 
(Neodomene) indica, 108, 120. 
indicum, 120. 
seabricollis, 107, 118. 
sp., 107. 
Domene (subgenus), 97. 
dominicensis, Lanius, 226. 
Tyrannus dominicensis, 226. 
Dondia sp., 156. 
dorbignyi, Bufo, 486, 487, 489, 563. 
Dorocharis (subgenus), 99, 103, 118. 
rage Protoopalina, 472, 473 (fig.) 
dorsolineatus, Echiaster, 116. 
draytonii, Opalina, 584. 
Drillia monilifera, 137. 
dubia, Zelleriella, 489, 490 (fig.), 563. 
duryi, Scopaeus, 106. 
Dysanabatium, 118. 
Dysanabatium jacobsoni, 118. 


Dysithamnus mentalis cumbreanus, 221. 


plumbeus tucuyensis, 220. 
tucuyensis, 220. 
ebenina, Conalia, 285. 
Hehiaster, 101, 116, 118. 
breviceps, 116. 
brevicornis, 116. 
(Polyasterellus) bruchi, 120. 
buphthalmus, 116. 
curtus, 116. 
depressus, 116. 
dorsolineatus, 116. 
longicollis, 118. 
ludovicianus, 116. 
nitidus, 121. 
obliqua, 116. 
opaca, 121. 
pulcher, 116. 
setigera, 116. 
solitarius, 116. 
umbilicata, 116. 
waterhousei, 116. 
Eechiaster (subgenus), 101, 116. 
Ecitomedon, 118. 
bruchi, 118. 
Ecitonides, 118. 
tuberculosus, 118. 
edwardsi, Hederella, 48, 70, 73, 79. 
elaboratus, Scopaeus, 106. 
Hlaenia cristata, 233. 
flavogaster flavyogaster, 233. 
mesoleuca, 228. 
viridicata pallens, 233. 
elagesi, Thripadectes virgaticeps, 219. 
Elainea eristata, 233. 
incomta, 234. 
elegans, Compsothlypis pitiayumi, 244 
elegans, Monoxia, 151, 164. 
elegans, Spirochona, 619. 
Eleutheractis, 262. 
coriaceus, 262, 267. 
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Hleutherodactylus guentheri, 522, 566. explicans, Medon, 104. 


luteolus, 563. expressum, Lobrathium, 110. 
miliaris, 492, 568. exsul, Euphonia rificeps, 255. 
sp (?), 528. Tanagra xanthogaster, 255. 
elongata, Opalina, 500, 547 (fig.), 548] faber, Hyla, 521, 552, 565, 627. 
(fig.), 617, 618, 627. Opalina, 552 (fig.), 627. 
elongatum, Lathrobium, 108, 119. falcata, Zelleriella, 496 (fig.), 624. 
elongatus, Amphimerus, 140. falcipes, Paludicola, 564, 601. 
Staphylinus, 119. Faleo bidentatus, 184, 
Elosia, 493. cheriway, 187. 
lateristrigata, 493, 499, 563. femoralis, 188. 
emarginata, Mordellistena, 289, 293 femoralis septentrionalis, 188. 
(fig.), 295. fusco-coerulescens, 187. 
Empidonomus varius septentrionalis, fusco-coerulescens femoralis, 188. 
226. fusco-coerulescens fusco-coerules- 
Endamoeba, 579, 624, 626. cens, 187. 
ranarum, 625. fusco-coerulescens pichinchae, 187. 
Engystoma ovale, 496, 624. magnirostris, 185. 
Ennalagium, 118. meridionalis, 184. 
Homedon, 118. pichinchae, 187. 
hirtellus, 118. sparverius isabellinus, 188. 
ephippium, Achenium, 111. urubitinga, 185. 
epphipialis, Turdus leucomelas, 241, Faleonidae, 186. 
eques, Polypedates, 529, 568. fallaciosum, Lobrathium, 110. 
Hreunetes mauri, 193. fallax, Lobrathium, 110. 
pusillus, 193. famelicum, Lobrathium, 110. 
erratum, Cryptobium, 117. fasciata, Naucles, 312. 
Hrynephala puncticollis, 145. fasciatellus, Scopaeus, 106. 
erythrogaster, Hirundo rustica, 236. Favosites, 38. 
Huastenus, 103, 118. feae, Stiliderus, 107. 
pallidus, 118. feliciae, Saucerottia tobaci, 205. 
Huchlornis formosa formosa, 223. femoralis, Faleo, 188. 
Huciliata, 569. Falco fusco-coerulescens, 188. 
Hucrytina, 118. Paederus, 112. 
(subgenus), 96, 113. fenestratus, Stiliderus, 107. 
EKulathrobium, 118. Fenestrellina, 58. 
(subgenus), 98, 109. ferrugineus, Orus, 105. 
grande, 118. festatus, Trogon, 209. 
Hupemphix nana, 489, 563. fiebrigi, Tomoxia, 274, 292 (fig.). 
EKuphonia erassirostris, 256. filicorne, Lobrathium, 110. 
frontalis, 256. filicornis, Mordellistena, 300. 
ruficeps exsul, 255. Paralathra, 120. 
trinitatis, 256. filiformis, Astenus, 115. 
Huphonus, 118. Aulopora, 35, 
pallidus, 118. Hederella, 29 (fig.), 35-37, 48, 69- 
Euplotes, 617. 2, tO: 
Hupsittula, 199. Protoopalina, 482, 573. 
Eupsychortyx, 189. filitarse, Lobrathium, 110. 
Hurysunius, 118. filitarsis, Linolathra, 119. 
Euscarthmornis impiger, 231. filius, Orus, 105. 
Eusclerus, 118. filum, Hypomedon, 103. 
sordidus, 118. filus, Astenus, 115. 
Euscopaeus, 118. Scopaeus, 106. ’ 
gracilicornis, 118. fimbriata, Agyrtina fimbriata, 205 
Eustilicus, 118. fimbriatus, Trochilus, 205. 
erassidens, 118. finitimum, sane 
excellens, Cryptobium (Astenobium), | fistulipora, 25, 50, ol, 93. 
ibe é i flacipes, Paludicola, 564, 601. 
exiguus, Leptorus, 119. flava, Cepedea, 583. 
Scopaeus, 106, 119. flaveola, Capsiempis flaveola, 232. 
exile, Hypomedon, 103. Fringilla, 259. 
exilis, Thinocharis, 102. Sicalis flaveola, 259, 
Exomedon, 118. flaveolus, Basileuterus, 248. 
andrewesi, 118. Myiothlypis, 248. 
exortivus, Rhynchocyclus  suphures- | flavicornis, Homoeotarsus, 114. 
eens, 230. Mordellistena, 301. 


Tolmomyias sulphurescens, 230. flavigularis. Machetornis rixosa, 225. 
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flavinucha, Compsocoma, 253. 
flavipectus, Cyclarhis guyanensis, 242. 
Cyclorhis, 242. 
flavipes, Cryptoporus, 117. 
Pentaria, 313. 
Scolopax, 193. 
Totanus, 193. 
fiavocollaris, Mordellistena, 293 (fig.), 
307. 
flavofasciata, Mordella, 284. 
flavogaster, Elaenia flavogaster, 233. 
Pipra, 233. 
flexile, Hypomedon, 103. 
flexipes, Geranospiza, 186. 
Geranospiza gracilis, 186 
flexus, Monoclonius, 1, 14. 
Florida, catalog of crania of Indians, 
324. 
Florida caerulea caerulescens, 182. 
fioridae, Lobrathium, 111. 
floridanum, Lathrobium, 109. 
floridanus, Homoeotarsus, 113. 
Paederus, 112. 
floridensis, Cepedea, 582. 
Fhivicola pica, 224. 
Flycatcher, olive-sided, 228. 
fodiens, Diasia, 140, 141 (fig.), 142. 
Haematotrephus, 139, 140, 142. 
foetens, Cathartes, 183. 
Coragyps atratus, 183. 
foliacea, Zelleriella, 497 (fig.). 
Formicariidae, 219. 
formicarius, Megastilicus, 106, 119. 
Xenomedon, 122. 
Formicivora intermedia, 221. 
Formicocephalus, 118. 
uranoscopus, 118. 
formosa, Ampelis, 228. 
Euchlornis formosa, 228. 
Hederella, 30, 68. 
formosae, Cepedea, 502, 513, 514, 582. 
Protoopalina, 576, 606. 
Forpus passerinus viridissimus, 201. 
fortepunctatus, Lobochilus, 102. 
Neosclerus, 120. 
4-fasciata, Mordellistena, 302. 
4-signata, Mordella, 292 (fig.). 
fracticorne, Cryptobium, 117. 
fracticornis, Paederus, 117. 
fragile, Lobrathium, 110. 
fragilis, Thinocharis, 102. 
franciscanum, Lathrobium, 108. 
fraterculus, Thamnophilus doliatus, 220. 
fraternus, Orus, 105. 
Fregata magnificens rothchildi, 181. 
minor rothschildi, 181. 
Fregatidae, 181. 
Fringilla flaveola, 259. 
oryzivora, 248. 
rubra, 253. 
splendens, 258. 
Fringillidae, 256. 
frontalis, Chlorophonia frontalis, 256. 
Euphonia, 256. 
fruticosa, Hederella, 30, 68, 87. 
fruticosum, Chamnocoelum, 30. 
fujiensis, Cepedea, 502, 518. 
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fulgidus, Pharomachrus fulgidus, 208. 
Trogon, 208. 
Fulica cajanea, 190. 
fulva, Calyce, 285, 292 (fig.). 
fulvescens, Spirosoma, 121. 
fuliceps, Tomoxia, 274, 292 (fig.). 
fulvipenne, Lathrobium, 108. 
fulvipes, Biocrypta, 114. 
fulvoplagiata, Conalia, 285. 
funerea, Mordellistena, 291 (fig.), 299. 
Furnariidae, 217. 
furtivus, Aderocharis, 102. 
furvulum, Lathrobium, 109. 
fusciceps, Astenus, 115. 
fuscicollis, Pisobia, 194. 
Tringa, 194. 
fuscifrons, Certhiaxis cinnamomea, 217. 
Synallaxis 217. 
fuscigula, Rana, 467, 475, 562. 
fuscina, Thinocharis, 102. 
fuscipes, Paederus, 112. 
fusco-coerulescens, Falco, 187. 
Falco fusco-coerulescens, 187. 
fuscovaria, Hyla, 518, 564. 
galbinus, Mionectes olivaceus, 235. 
Galbula ruficauda, 209. 
ruficauda pallens, 210. 
ruficauda ruficauda, 209. 
Galbulidae, 209. 
galeata, Gallinula chloropus, 190. 
Galerucella, 146, 147, 148. 
gallardoi, Myrmecoscopaeus, 120. 
Galleruca angularis, 146, 156, 157. 
atomaria, 145. 
consputa, 146, 152. 
debilis, 152. 
guttulata, 146, 1538, 154. 
sordida, 146, 155. 
Gallinula chloropus galeata, 190. 
chloropus pauxilla, 190. 
galvestonicum, Lobrathium, 111. 
gargarizans, Bufe, 500. 
gaspéensis, Reptaria, 63, 73, 91. 
Gastrolobium, 118. 
bicolor, 118. 
Gastrolobium (subgenus), 96, 113. 
Gastrophryne, 576. 
Gastrophrynidae, 567, 591, 601. 
gaudens, Lobrathium, 110. 
gaudichaudii, Crossodactylus, 483, 563, 
577. 
Gavia immer, new trematode from, 189. 
geminum, Lathrobium, 108. 
geniculata, Cystopora, 29, 30. 
geniculatus, Stilicus, 107. 
Georgia, catalog of crania of Indians, 
320. 
Geranospiza balzarensis, 186. 
caerulescens, 186. 
flexipes, 186. 
gracilis, 186. 
gracilis flexipes, 186. 
gracilis gracilis, 186. 
livens, 186. 
nigra, 186. 
nigra balzarensis, 186. 
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Geranospiza nigra livens, 186. 
nigra nigra, 186. 

aes: Hederella, 39, 41, 48, 69, 72, 

Giardia, 612. 

gigas, Reptaria, 71. 

gilensis, Scopaeus, 106. 

Gilmore, Charles W., on Ceratopsian 
dinosaurs from the Two Medicine 
formation, Upper Crataceous of 
Montana, 1. 

glaber, Sublegatus, 234. 

Sublegatus modestus, 234. 

glandulosa, Rana, 527, 568. 

oe aan brasilianum phaloenoides, 

Glipa, 273. 

hieroglyphica, 273, 292 (fig.). 
hilaris, 273. 
Glipodes, 285. 
helva, 285. 
sericans, 285, 291 (fig.). 
globosa, Cepedea, 582. 
Glyptomerus, 97, 111, 118. 
eavicolus, 111, 118. 
Gnathopaederus, 97, 118. 
szechuanus, 118. 
Gnathopaederus (subgenus), 112. 
Gnathymenus, 118. 
apterus, 118. 
gnomum, Lobrathium, 109. 
godmani, Stamnoderus, 121. 
Trochocerus, 122. 

gomezi, Santiagonus, 121. 

Gower, W. Carl, on a new trematode 
from the loon, Gavia immer, and its 
relationship to Haematotrephus fodi- 
ens Linton, 1928, 139. 

gracilicorne, Lobrathium, 110. 

gracilicornis, Euscopaeus, 118. 

Mordellistena, 309. 

graciliformis, Mordellistena, 302. 

gracilior, Hederella, 48, 68, 72, 78. 

gracilis, Geranospiza. 186. 

Geranospiza gracilis, 186. 
Leptoceratops, 2, 4-7. 
Seopaeodes, 114, 121. 

Grallaria haplonota, 222. 

haplonota haplonota, 222, 
Grallaricula loricata, 222. 
granadensis, Diallactes, 219. 
Taraba major, 219. 
grande, Eulathrobium, 118. 
Lathrobium, 118. 
Lobrathium, 109. 
grandiceps, Scimbalium, 121. 
Seymbalopsis, 121. 
grandis, Paederus, 112. 
granulicollis, Medon, 120. 
Pachymedon, 120. 

gravidulum, Lathrobium, 108. 

gregale, Medon, 104. 

Grindelia, 150. 

sp., 162. 
squarrosa, 162. 
grisea, Monoxia, 152, 158, 163, 165. 


647 


griseiceps, Atalotriccus pilaris, 231. 
agers Sittasomus  griseicapillus, 
6. 

Todirostrum schistaceiceps, 251. 

Todirostrum sylvia, 231. 
griseus, Sittasomus, 216. 

Guara alba, 183. 

guentheri, Eleutherodactylus, 522, 566. 
guianensis, Coereba flaveola, 244. 
guimeti, Klais, 208. 

Trochilus, 208. 
gulare, Medon, 104. 
gularis, Coccopsis, 257. 

Gulf States, Catalog of crania of In- 
dians, 315. 

Gull, laughing, 195. 

Gutierrezia, 150. 

sarothrae, 156, 166. 

sp., 166. 
guttulata, Galleruca, 146, 158, 154. 

Monoxia, 151, 153, 158, 161, 164, 165, 

170. 
gutturalis, Sporophila, 258. 
Gymnomystax mexicanus, 249. 
gymnophtalmos, Columba, 195. 
Gypidula, 41. 
gyrola, Calospiza, 255. 
habile, Lobrathium, 110. 
Haematotrephus fodiens, 139, 140, 142. 
haitiensis, Mordella, 282, 291 (fig.). 
halyson, Hederella, 48, 70-72, 77, 80, ST. 

Hernodia, 48. 
hammondii, Protoopalina, 575. 
hanhami, Pachystilicus, 107, 120. 

Stilicus, 120. 
haplonota, Grallaria, 222. 

Grallaria haplonota, 222. 
Harpagus bidentatus bidentatus, 184. 
hasseltii, Cepedea, 503 (fig.) 504, 564, 

581. 
hasseltii, Leptobrachium, 504, 564. 

Megophrys, 504, 564. 
hastiventre, Biocrypta, 114. 
hawaiiensis, Cepedea dimidiata, 581. 
Hawk, broad-winged, 185. 
hebes, Lathrobium, 109. 

Hederella, 25, 26, 28-30, 41, 46, 49, 55,58- 
60, 62, 64, 67. 

adnata, 39, 46, 68, 73, 86. 

acquidistans, 47, 50, 71, 72, 84. 

alpenensis, 30, 47-49, T0-72, 78. 

alternata, 36, 37, 71, 72, 80. 

angulata, 40, 42, 68, 72, 82. 

applicata, 26, 71. 

arachnoidea, 33, 34, 68, 72, 88. 

bilineata, 56, 57, 69, 70, 72, 80. 

blainvillei, 31, 42, 48, 69, 72, 88. 

brownae, 36, 71, 72, 76. 

calvini, 51, 71, T2, 84. 

camdenensis, 41, 68, 72, 81. 

canadensis, 30-32, 34, 35, 38, 39, 42, 

48, 55, 66-68, 72, 82. 

ehesterensis, 46, 71, 72, 81. 

cirrhosa, 31, 32, 34, 69-72, 81. 

clarkei, 50, 69, 72, 85. 

colbornensis, 32, 68, 72, 82. 
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Hederella compacta, 56, '71, 78, 80. 

concinna, 32-35, 37, 55, 68, 69, 71, 
42, 82, 90. 

concinnoides, 37, 69, 70, 72, 86. 

conferta, 50, 51, 69, 72, 84. 

consimilis, 57, 68, 72, 80. 

contortilis, 30, 31, 39, 68, 72, 83. 

crassilinea, 39-41, 71, 72, 79, 88. 

delicatula, 31, 34, 37, 38, 68-72, 86. 

edwardsi, 48, 70, 73, 79. 

filiformis, 29 (fig.), 35-37, 43, 69- 
42, (6. 

formosa, 30, 68. 

fruticosa, 30, 68, 87. 

germana, 39, 41, 48, 69, 72, 79. 

gracilior, 48, 68, 72, 78. 

halyson, 48, 70-72, 77, 80, 87. 

helderbergia, 44, 45, 68, 72, 83. 

hibbardi, 55, 69, 73, 78. 

? laxa, 46, 71, 73. 88. 

linearis, 87, 71, 72, 80. 

lowisvillensis, 57, 68, 72, 80. 

magna, 30, 51, 52, 54, 59, 69, 70, 73, 
78. 


magna praecedens, 52, 68, 73, 78. 
magniventra, 52, 53, 70, T1, 73, 85. 
major, 53, 69, 73. 83. 
michiganensis, 54, 70, 71, 73, 85, 87. 
nicholsoni, 44, 45, 69, 70, 72, 79, 87. 
nodifera, 45, 68, 73, 87. 

obesa, 53, 69, 78, 85. 

obscura, 30, 71. 

occidentalis, 41, 71, 72, 81. 


parallela, 30, 31, 55, 56, 58, 69, 70, |. 


oamtite 
parvirugosa, 33, 69, 70, 72, 81. 
pavilionensis, 43, 69, 72, 79. 
persimilis, 49, 69, 71, 72, 77. 
quebecensis, 45, 69, 73, 88. 
ramea, 42, 48, 68, 72, 88. 
rectifurcata, 32, 40, 42, 69-72, 82. 
regularis, 38, 69, 72, 83. 
reimanni, 38, 55, 69, 70, 73, 87. 
rhenana, 26, 71. 
robusta, 38, 54, 69-71, 73, 85, 87 
romingeri, 57, 70, 72, 84. 
rugosa, 49, 69, 70, 73. 77. 
siluriana, 32, 68, 72, 88. 
sp., 42, 63. 
tenera, 40, 68, 72, 82. 
thedfordensis, 31, 36, 48-45, 69, 70, 
73, 76, 88. 
triseriata, 58, 71, 72, 77. 
typicalis, 68. 
ulrichi, 40, 68, 73, 88. 
vagans, 31, 88, 39, 41, 48, 69, 70, 72, 
79. 
varsoviensis, 58, 71, 72, 84. 
Hederelloidea, a suborder of Paleozoic 
cyclostomatous bryozoa, 25, 28. 
Hederopsis, 26, 29, 58, 59. 
bifurcaia, 60, 68, 73, 89. 
connata, 60, 68, 73, 89. 
curta, 60, 68, 73, 89. 
longituba, 61, 68, 73, 89. 
raaschi, 59, 70, 73, 89. 
typicalis, 29 (fig.), 58, 59, 73, 89. 
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hedromeres, Melatoma, 136. 
helderbergia, Hederella, 44, 45, 68, 72, 83. 
helenae, Medon, 104. 
Heleodytes minor, 238. 
minor albicilius, 238. 
minor minor, 238. 
nuchalis, 238. 
nuchalis brevipennis, 237, 238. 
nuchalis nuchalis, 238. 
nuchalis pardus, 238. 
Heleophryne, 471, 472, 599, 600, 620. 
regis, 467, 471, 472, 562. 
Heliophyllum, 38. 
helva, Glipodes, 285. 
Hemimedon, 103, 118. 
rufipes, 118. 
Hemiprocne albicincta, 204, 
Hemithraupis guira nigrigula, 252, 
hemphilli, Pyrgocythara, 1382, 1388. 
Henicorhina leucophrys venezuelensis, 
240. 
herbstii, Panopeus, 19. 
Hernodia, 25, 26, 28, 29, 37, 48, 64-67. 
(?Hederella) compacta, 68, 73, 90. 
? cooperi, 66, 69-71, 73, 91. 
cornucopia, 65, 70, 73, 90. 
davisi, 30, 64, 66, 69, 70, 73, 90. 
halyson, 48. 
humifusa, 28, 29 (fig.), 64, 69, 70, 73, 
90, 


linearis, 37. 
? monahani, 67, 68, 73, 90. 
perminuta, 64, 71. 
poctai, 64, 68. 
tennesseensis, 65, 66, 68, 73, 90. 
ulrichi, 65, 73, 90. 
Heron, eastern green, 182, 
snowy, 182. 
Hesperobium, 118. 
tumidum, 118, 
Hesperobium (subgenus), 96, 113. 
hesperum, Lathrobium, 108, 
Heteronetes, 118. 
Heterosoma, 118. 
dohrni, 118. 
Heterospizias meridionalis meridionalis, 
184. 
hewitti, Perierpon, 120. 
hexadactyla, Rana, 618. 
hexastigma, Mordellistena, 304, 310. 
hibbardi, Hederella, 55, 69, 73, 78. 
hieroglyphica, Glipa, 273, 292 (fig.). 
hilaris, Glipa, 273. 
Tomoxia, 273. 
himalayicus, Paederus, 112. 
himantopus, Himantopus, 194. 
Micropalama, 194. 
Tringa, 194, 
Himantopus himantopus, 194. 
mexicanus, 194. 
hindostanus, Astenus, 115. 
hirta, Acanthoglossa, 117. 
hirtellus, Eomedon, 118. 
Hirundinidae, 235. 
Hirundo albiventer, 235. 
cyanoleuca, 286. 
rustica erythrogaster, 236. 
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hispanica, Cepedea, 508, 520 (fig.). 
Cepedea longa, 520 (fig.), 564, 582. 
Rana esculenta, 564. 
hoazin, Opisthocomus, 189. 
Phasianus, 189. 
holbrookii, Scaphiopus, 575. 
Holoquiscalus lugubris lugubris, 250. 
Homoeobium (subgenus), 96, 114, 118, 
Homoeotarsus, 96, 113, 118. 
albipes, 113. 
apicipennis, 113. 
argentinus, 113. 
arizonensis, 113. 
atriceps, 113. 
atronitens, 113. 
badius, 113. 
(Homoeobium) bakerianus, 96, 114. 
bernhaueri, 113. 
bicolor, 113. 
ealifornicus, 113. 
capito, 113. 
earolinus, 113. 
ceylanensis, 113. 
chaudoiri, 113, 118. 
cinctus, 114. 
clavicornis, 114. 
collaris, 113. 
coloradensis, 113. 
convergens, 113. 
eribratus, 114. 
despectus, 113. 
flavicornis, 114. 
floridanus, 113. 
humeralis, 114. 
illinianis, 113. 
indicus, 114. 
japonicus, 114. 
kumaonensis, 114. 
lecontei, 113. 
lugubris, 113. 
marginatus, 114. 
melanocephalus, 113. 
nigriventris, 113. 
obliquus, 118. 
opacus, 113. 
pacificus, 114. 
pallipes, 114. 
parallelus, 113. 
parviceps, 114. 
peninsularis, 118. 
philippinus, 114. 
pimerianus, 113. 
proximus, 113. 
rosti, 114. 
rubiginosus, 114. 
rubripennis, 114. 
sellatus, 114. 
spissiceps, 113. 
strenuus, 113. 
subatrus, 118. 
suturalis, 113. 
texanus, 113. 
tumidus, 114. 
vagus, 113. 
vaneouveri, 114. 
ventralis, 118. 
virginicus, 113. 
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Homoeotarsus (subgenus), 96, 113. 
hondurensis, Mordellistena, 288, 291 
(fig.), 293 (fig.). 
Hoploxypterus cayanus, 192. 
horni, Dibelophacis, 118. 
horridula, Acalophaena, 111. 
horridus, Attaxenus, 117. 
hosei, Cepedea, 505 (fig.), 564, 582. 
hosei, Nectophryne, 505, 564. 
hospes, Acrostilicus, 107, 117. 
ore of opalinid ciliate infusorians, 
Hrdlitka, AleS, on Catalog of human 
crania in the United States National 
Museum collections: Indians of the 
Gulf States, 315. 
hudsonicus, Scopaeus, 106. 
humboldti, Medon, 104. 
humeralis, Homoeotarsus, 114. 
Myospiza humeralis, 260. 
Tanagra, 260. 
humifusa, Hernodia, 28, 29 (fig.), 64, 
69, 70, 73, 90. 
humile, Achenium, 111. 
Hyla, 572, 578, 594, 596, 598, 600. 
albomarginata, 547. 
arborae, 580, 596. 
faber, 521, 552, 565, 627. 
fuscovaria, 518, 564. 
leucophyllata, 507, 565, 627. 
minuta, 510, 511, 564. 
nebulosa, 526, 552, 627. 
raddiana, 553, 627. 
hypoleucus, Thryophilus 


239. 


rubra, 547, 627. 
septentrionalis, 546, 568. 
versicolor, 544. 

hylarum, Protoopalina, 474, 572. 

hylaxena, Opalina, 544. 
Zelleriella, 493. 

Hylidae, 564, 565, 591, 596. 

hylodromus, Xiphorhynchus triangu- 

laris, 215. 

Hylophilus acuticaudus, 243. 
aurantiifrons saturata, 243. 
flavipes acuticaudus, 243, 

Hyperomma, 118. 
lacertinum, 118. 

Hypnelus bicinctus bicinctus, 211. 

hypoleucus, Thryophilus leucotis, 239. 

Hypolophus canadensis intermedius, 

220. 

Hypomedon, 99, 103, 118. 
angulatum, 104. 
angustum, 103. 
brevipenne, 103. 
confluentum, 104. 
conjux, 103. 
continens, 103. 
contractum, 103. 
euneicolle, 103. 
debilicorne, 103. 
debilicornis, 118. 
discolor, 103. 
exile, 103. 
filum, 103. 


albipectus, 
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Hypomedon flexile, 103. 
luculentun, 103. 
melanocephalum, 103. 
minutum, 103. 
mobile, 103. 
molle, 103. 
peregrinum, 103. 
pollens, 103. 
quadripenne, 103. 
reductum, 103. 
remotum, 103. 
rufipes, 103. 
rugosum, 104. 
semibrunneum, 104. 
seminigrum, 103. 
tantillum, 103. 
testaceum, 103. 
Hypomedon (subgenus), $9, 103. 
Hypomorphnus urubitinga urubitinga, 
185. 
Ibis, white, 183. 
Icteridae, 248. 
icterus, Icterus icterus, 249. 
Oriolus, 249. 
Icterus icterus icterus, 249. 
nigrogularis nigrogularis, 249. 
idae, Paederus, 112. 
igneus, Bombina, 479, 481. 
illini, Lathrobium, 108. 
illinianis, Homoeotarsus, 113. 
illyricum, Leptobium, 114. 
imitatrix, Labrocharis (Labroporus), 
118. 
immer, Gavia, 108. 
impiger, Huscarthmornis, 231. 
inaequalis, Achenopsis, 117. 
incomta, Elainea, 234. 
Phaeomyias murina, 234. 
inconstans, Astenus, 115. 
Indians of the Gulf States, Catalog of 
crania, 315. 
indica, Domene (Neodomene), 108, 120 
indicola, Leucotermes, 555, 568. 
indicum, Domene, 120. 
Leptobium, 114. 
indicus, Cephalochetus, 117. 
Homoeotarsus, 114. 
Saurellus, 121. 
Sclerochiton, 115. 
Inezia subflava caudata, 232. 
subflava subflava, 232. 
infima, Mordellistena, 306. 
Infusorians, opalinid ciliate, and their 
hosts, 465. 
innocens, Lathrobium, 108. 
inops, Lathrobium, 108. 
inornata, Conopias, 227. 
inornata, Monoxia, 151, 161, 162, 165. 
inornatum, Lathrobium, 108. 
inornatus, Myiozetetes, 227. 
Phacellodomus, 218. 
Phacellodomus, rufifrons, 218. 
inquilinum, Medon, 104. 
insidiatrix, Buteo magnirostris, 185. 
insulare, Medon, 104. 
insularis, Leptotila verreauxi, 199. 
insularum, Stilomedon, 108. 
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insularus, Stilicus, 107. 
integrum, Lobrathium, 110. 
intermedia, Formicivora, 221. 
Jacana jacana, 191. 
Neorhopias grisea, 221. 
Parra, 191. 
mnie ets Hypolophus canadensis, 


Myiodynastes chrysocephalus, 226. 
Paederus, 112. 
Sakesphorus canadensis, 220. 
intestinalis, Protoopalina, 469, 470, 479, 
572. 
iowanus, Orus, 105. 
iowensis, Paederus, 112. 
Tridoprocne albiventer, 235. 
irritans, Paederus, 112. 
isabellinus, Faleo sparverius, 188. 
Tsocheilus, 118. 
staphylinoides, 118. 
Isopods, parasitic, from the eastern 
coast of North America, 19. 
Jacana jacana, 191. 
jacana intermedia, 191. 
jacana jacana, 191. 
spinosa, 191. 
Jacanidae, 191. 
jacobina, Lathrotropis, 119. 
jacobinum, Lathrobium, 119. 
Lobrathium, 109. 
jacobsoni, Dysanabatium, 118. 
jacqueti, Chlorospingus ophthalmicus, 
251. 


Chlorospingus venezuelanus, 251. 
jaegeri, Liophis, 499. 
Zellerielia, 499 (fig.). 
jamaicensis, Buteo, 185. 
japonica, Cepedea pulchra, 582. 
Opalina, 529, 531 (fig.), 532 (fig.), 
533, 5384, 536, 567, 584, 585, 590, 
616. 
japonicus, Homoeotarsus, 114. 
javanus, Lobochilus, 119. 
javensis, Cepedea pulchra, 566, 582. 
javensis, Opalina japonica, 532, 
(fig.), 567. 
jerboa, Bufo, 501, 564. 
Rana, 555, 564, 568. 
jessieae, Zenaida, 196. 
Zenaidura auriculata, 196. 
jucundus, Stilicus, 107. 
Kaloula borealis, 541, 548, 549, 625. 
picta, 562. 
kernianum, Medon, 104. 
klagesi, Automolus, 219. 
Klais guimeti, 208. 
krniense, Lathrobium (Centrocnemis), 
able 
kumaonensis, Homoeotarsus, 114. 
Kurtziella, 134. 
limonitella, 134, 
perryae, 134, 1388. 
labeo, Stamnoderus, 115. 
labialis, Rana, 530, 567. 
labile, Lathrobium, 121. 
Pseudobium, 121. 
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Labrocharis 118. 
(Labroporus) imitatrix 118. 
obsoleta 118. 
Labroporus 118. 
lacertinum, Hyperomma, 118. 
lacustre, Lathrobium, 109. 

Medon, 104. 
lacustrinus, Stilicus, 107. 
laetipes, Paederus, 112. 
laetus, Dacnochilus, 111, 117. 

Paederus, 112. 
laevis, Xenopus, 478, 563. 
Bent Lepidocolaptes lachrymiger, 

Thripobrotus, 216. 
lahorensis, Opalina coracoidea, 535 

(fig.), 567, 584, 618. 
lanceolata, Cepedea, 581. 

Chiroxiphia, 223. 

Pipra, 223. 
languidum, Medon, 104. 

Lanius dominicensis, 226. 
Laridae, 195. 
Larus atricilla, 195. 
larvarum, Opalina, 540, 542, 543 (fig.), 
544 (fig.), 546, 556, 567, 616, 620. 
lata, Opalina, 618. 
Opalina obtrigonoidea, 541 (fig.), 
625. 

Protoopalina axonucleata, 470. 
lateristrigata, Hlosia, 493, 499, 563. 
Lathrebidium, 118. 

lusitanicum, 118. 

Lathrobiella, 109, 118. 

eollaris, 118. 
lathrobioides, Delicaon, 114, 118. 
Lathrobioma, 118. 

tenuis, 118. 

Lathrobioma (subgenus), 98, 109. 
Lathrobiopsis, 119. 

texana, 119. 

Lathrobiopsis (subgenus), 98, 109. 
Lathrebium, 98, 108, 119. 

agitans, 109. 

amplipenne, 108. 

amputans, 108. 

anale, 121. 

angulare, 108. 

armatum, 108. 

bicolor, 118. 

biguttulum, 119. 

brevipenne, 109, 117. 

brunnipes, 108. 

ceallidum, 109. 

captiosum, 109. 

earolinae, 109. 

collare, 118. 

concolor, 108. 

econfluentum, 122. 

confusum, 108. 

convictor, 108. 

erurale, 108. 

dakotanum, 108. 

debile, 109. 

debilis, 119. 

deceptivum, 108. 


Lathrobium depressum, 117. 


dividuum, 122. 
divisum, 108. 
elongatum, 108, 119. 
finitimum, 109. 
floridanum, 109. 
franciscanum, 108. 
fulvipenne, 108. 
furvulum, 109. 
geminum, 108. 
grande, 118. 
graviaulum, 108. 
hebes, 109. 
hesperum, 108. 
illini, 108. 
innocens. 108, 
inops, 108. 
inornatum, 108. 
jacobinum, 119. 


(Centrocnemis) krniense, 117. 


labile, 121. 
lacustre, 109. 
longiceps, 118. 
longiuseula, 119. 
longiventre, 108. 
lusitanicum, 118. 
multipunctum, 119. 
nanulum, 109. 
neglectum, 108. 
nigerum, 109. 
nigrescens, 109. 
nigrolineum, 108. 
nigrolucens, 108. 
nitidulum, 109. 
obsoletum, 121. 
obtusum, 108. 
oregonum, 108. 
othioides, 108. 
pallescens, 109. 
pallidula, 119. 
parvipenne, 109. 
picescens, 108. 
postremum, 108. 
praelongum, 108. 
procerum, 108. 
punctatum, 117. 
punctulatum, 109. 
quadratum, 108. 
rhodeanum, 108. 
rigidum, 108. 
rubripenne, 109. 
scabricolle, 118. 
scolopaceum, 108. 
semirubidum, 109. 
semirubrum, 109. 
simile, 108. 
simplex, 108. 
sparsellum, 108. 
spissicorne, 108. 
stibium, 109. 
subaequale, 108. 
subgracile, 108. 
suspectum, 108. 
tenue, 109, 118. 


(Tetartopeus) terminatum, 


122. 
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Lathrobium tetricum, 109. 
texana, 109. 
vancouveri, 108. 
virginicum, 108. 
washingtoni, 108. 
Lathrobium (subgenus), 98, 108. 
Lathrobomorphus; 111, 119. 
badius, 119. 
Lathrolepta, 119. 
debilis, 119. 
Lathrolepta (subgenus), 98, 109. 
Lathrotaxis, 109, 119. 
longiuscula, 119. 
Lathrotropis, 109, 119. 
jacobina, 119. 
laticolle, Medon, 104. 
Platymedon, 120. 

laticornis, Mordellistena, 291 (fig.), 293 
(fig.), 304. 

dare aoe Mordellistena, 2938 (fig.), 
03. 

latirostris, Aulanax, 224. 

Sayornis nigricans, 224. 

latithorax, Mordella, 280. 

latiusculum, Medon, 104. 

latiusculus, Stilicus, 107. 

Jativentris, Paederus, 112. 

Latona, 119. 

bruchi, 121. 
spinolae, 119. 

laxa, Hederella, 46, 71, 73, 88. 

laxus, Scopaeus, 106. 

lecontei, Homoeotarsus, 113. 

LeConte’s types of the beetles in the 
genus Monoxia, with descriptions of 
new species, 145. 

Leiporaphes, 119. 

ec haa Cepedea, 508, 509 (fig.), 564, 

Lena, 103, 119. 

testacea, 119. 

lentiformis, Atriplex, 156. 

Lepidium alyssoides, 166. 

Lepidocolaptes, 214. 

lachrymiger lafresnayi, 216. 
souleyetii littoralis, 215, 216. 

lepidum, Medon, 104. 

Leptobium, 95, 114, 119. 
biguttulum, 114, 119. 
illyricum, 114. 
indicum, 114. 
melanocephalum, 114. 

Leptobrachium hasseltii, 504, 564. 

Leptoceratops, 1, 2, 4, 6, 11. 
gracilis, 2, 4-7. 
sp., 1, figured on pp. 1-10. 

Leptodactylidae, 562-564, 566, 591, 597, 
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Leptodactylus ocellatus, 484, 485, 487— 
a 495-497, 512, 563, 564, 624, 
pentadactylus, 491, 563. 
Sibilatrix, 497. 
typhonius, 485. 
Leptogenius, 119. 
brevicornis, 119. 
Leptogenius (subgenus), 101, 116. 
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Leptorus, 105, 119. 

exiguus, 119. 
Leptotila verreauxi, 198. 

verreauxi brasiliensis, 199. 

verreauxi insularis, 199. 

verreauxi verreauxi, 198. 
Lesbia margarethae, 207. 
lessoni, Chlorostilbon carribeus, 206. 
leucogaster, Pelecanus, 181. 

Sula leucogaster, 181. 
leucomystax, Polypedates, 507, 566. 
Leucopaederus, 111, 119. 

ustus, 119. 

Leucophoyx thula thula, 182. 
leucophrys, Capsiempis flaveola, 232. 
leucophyllata, Hyla, 507, 565, 627. 
Leucorus, 119. 

rubens, 119. 

Leucorus (subgenus), 98, 105. 
leucostigma, Microhyla, 504, 565. 
Leucotermes indicola. 555, 568. 
leviceps, Lobrathium, 110. 
lieberktihni, Myxidium, 614. 
lima, Oxydozyga, 508, 566. 
limbata, Lithocharis, 102. 
limbatus, Scopaeus, 106. 
limnocharis, Protoopalina, 
(fig.), 624. 

Rana, 481, 521, 531, 550, 565, 624. 
limonitella, Kurtziella, 134. 

Lindus, 119. 

religans, 119, 120. 
linearis, Astenus, 115. 

Hederella, 37, 71, 72, 80. 

Hernodia, 37. 
lineata, Ardea, 183. 
lineatum, Tigrisoma lineatum, 183. 
lineatus, Buteo, 185. 
lineiforme, Lobrathium, 110. 
Linolathra, 110, 119. 

filitarsis, 119. 
lintoni, Amphimerus, 140, 141 (fig.) 
Liopelma, 467. 573, 594. 
Liopelminae, 590. 

Liophis jaegeri, 499. 
Lissobiops, 95, 113, 119. 

serpentina, 119. 

serpentinus, 113. 

Lissodrillia (subgenus), 127, 129. 
Lithocaon sparsus, 119. 
Lithocharis, 94, 99, 102, 103, 119. 

alabamae, 102. 

alutaceus, 102. 

ecapitula, 102. 

clarescens, 102. 

comptus, 120. 

connexa, 122. 

debilicornis, 118. 

limbata, 102. 

obfuscata, 102. 

obsoleta, 102. 

ochracea, 119. 

ochraceus, 102. 

quadricollis, 102. 

ruficollis, 102. 

simplex, 102. 

sonoricus, 102. 


481, 482 
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Lithocharis sororcula, 102. 
spectabilis, 117. 
staphylinoides, 118. 
tabacina, 121. 
thoracica, 102. 

Vilis, 102. 

Lithocharis (subgenus), 99, 102. 

lithocharoides, Aderocharis, 102 
Panscopaeus, 120. 

Litolathra, 108, 119. 
suspecta, 119. 

ie Lepidocolaptes souleyetii. 215, 


Picolaptes albolineatus, 215 
littorarius, Paederillus, 120. 
Paederus, 112, 120. 
littoreus, Paederus, 112. 
lituarium, Lobrathium, 110. 
livens, Geranospiza, 186. 
Geranospiza nigra, 186. 
Lobochilus, 98, 102, 119. 
fortepunctatus, 102. 
javanus, 119. 
Lobrathium, 98, 109, 119. 
acomanum, 110. 
aemulum, 110. 
ambiguum, 110. 
anale, 110. 
angustulum, 110. 
engustum, 110. 
atriventre, 110. 
atronitens, 110. 
bardum, 110. 
bicolor, 109. 
bipartitum, 110. 
eaffrum, 110. 
californicum, 110. 
canorum, 110. 
easeyi, 109. 
centurio, 110. 
collare, 110. 
coloradense, 110. 
cupidum, 110. 
depressulum, 110. 
Cimidiatum, 110. 
expressum, 110. 
fallaciosum, 110. 
fallax, 110. 
famelicum, 110. 
filicorne, 110. 
filitarse, 110. 
floridae, 111. 
Tragile, 110. 
galvestonicum, 111. 
gaudens, 110. 
gnomum, 109. 
gracilicorne, 110. 
grande, 109. 
habile, 110. 
integrum, 110. 
jacobinum, 109. 
leviceps, 110. 
lineiforme, 110, 
lituarium, 110. 
longiusculum, 111. 
margipallens, 110. 
merens, 110. 
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Lobrathium modestum, 110. 
montanicum, 111. 
multipunctum, 111. 
higerrimum, 111. 
nigricans, 110. 
nitidum, 110. 
cregonense, 110. 
pallidulum, 110. 
picipes, 111. 
politum, 111. 
praeceps, 111. 
puncticeps, 109. 
relictum, 109. 
robustulum, 110. 
rubidum, 110. 
rubricolle, 111. 
rutilans, 110. 
semicoeruleum, 111. 
soror, 111. 
subseriatum, 109. 
tacomae, 111. 
tricolor, 110. 
triste, 111. 
unicolor, 110. 
ustulatum, 109. 
vafrum, 109. 
vagans, 110. 
validiceps, 109. 
ventrale, 110. 

Lothrabium (subgenus), 98, 110. 

longa, Cepedea, 512, 521, 582, 623. 

longiceps, Dicax, 118. 
Lathrobium, 118. 

Scopaeus, 106. 

longicollis, Echiaster, 118. 
Orus, 105. 

longinucleata, Protoopalina, 574. 

longipennis, Paederus, 112. 

longirostris, Dendroplex 

214. 
longituba, Hederopsis, 61, 68, 73, 89. 
longiuscula, Lathrobium, 119. 
Lathrotaxis, 119. 
longiusculum, Lobrathium, 111. 
longiusculus, Astenus, 115. 
longiventre, Lathrobium, 108. 
longula, Stilocharis, 122. 
Loon, Gavia immer, new trematode 
from, 139. 

loricata, Grallaricula, 222. 

Louisiana, catalog of crania of Indians, 
434, . 

louisvillensis, Hederetla, 57, 68, 72, 80. 

luectuosum, Medon, 104. 

luculentun, Hypomedon, 103. 

luculentus, Stilicus, 107. 

ludovicianus, Echiaster, 116. 
Thryothorus, 240. 

lugubris, Holoquiscalus lugubris, 250. 
Homoeotarsus, 113. 

Quiscalus, 250. 

luridus, Orus, 105. 

lusitanicum, Lathrobidium, 118. 
Lathrobium, 118. 

luteifrons, Mordellistena, 297. 

luteola, Certhiola, 243. 

Coereba flaveola, 243. 


picirostris, 
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luteolus, Eleutherodactylus, 568. maritima, Batis, 150. 
luzonensis, Cepedea, 514, 515 (fig.),| mastersii, Pinobius, 120. 
517, 518, 565, 582. mauri, Ereunetes, 193. 
Protoopalina, 473, 474 (fig.), 479, | maxillosa, Pycnocrypta, 114, 121. 
562, 572. Maxillosum, Cryptobium, 121. 
luzonensis, Rana, 514, 565. maxima, Bombina, 479-481, 563. 
luzonicus, Aderocharis, 103. Sterna, 195. i 
Astenus, 115. maximus, Thalasseus maximus, 195. 
Lycium pallidum, 156. Mecognathus, 119. | 
Lypeticus, 119. chimaera, 119. 
munda, 119. Medome, 100, 106, 119. 
Machetornis rixosa flavigularis, 225. bicolor, 106, 119. 
macilentus, Scopaeus, 106. Medon, 94, 99, 104, 119. 
macrocaudata, Protoopalina, 479, 481, alutaceum, 105. | 
Stes americanum, 104. | 
macrodactyla, Rana, 5380, 540, 568. arizonicum, 104, 
Macrodicax, 119. (Leiporaphes) attarum, 119. 
potens, 119. boreale, 104. 
macrodon, Rana, 530, 5389, 568. brunneum, 104. 
macronucleata, Cepedea longa, 518 conforme, 104. 
(fig.), 519 (fig.), 565. eonsanguineum, 104, 
macrotis, Bufo, 524, 566. contiguum, 104. 
macularia, Actitis, 193. eonvergens, 104. 
Tringa, 193. eurtulum, 104. 
maculata, Calyce, 285, 292 (fig.). debile, 104. 
Monista, 106. difforme, 104. 
maculatus, Promicropterus, 267. distans, 104. 
Rhacophorus, 623. explicans, 104. 
Rhypticus, 264, 267. granulicollis, 120. 
Rypticus, 262. gregale, 104. 
maculipennis, Astenus, 115. gulare, 104. 
madagascariensis, Cepedea, 582. helenae, 104. 
magna, Cepedea, 582. humboldti, 104. 
Hederella, 30, 51, 52, 54, 59, 69, inquilinum, 104. 
70, 73, 78. insulare, 104. 
Rana, 517, 565. kernianum, 104. 
Zellieriella, 485, 490. lacustre, 104. 
magnirostris, Buteo magnirostris, 185. languidum, 104. 
Faleo, 185. laticolle, 104. 
magniventra, Hederella, 52, 58, 70, 71, latiusculum, 104. 
(2 ‘5s lepidum, 104. 
maguolia, Biocrypta, 114. luctuosum, 104. 
major, Crotophaga, 202. malacum, 104. 
major, Hederella, 53, 69, 73, 83. mimulum, 104. 
Malacoptila mystacalis, 210. montanum, 104. 
malacum, Medon, 104. nevadicum, 104. 
malaysiae, Opalina, 530 (fig.J, 531 nitidulum, 104. 
(fig.), 567, 580. oblitum, 104. 
malherbii, Phloeoceastes melanoleucos, oriens, 104. 
BAA PAISY. pallescens, 104. 
mammata, Aelurophryne, 527, 566. pallidipenne, 104. 
Mangelia rubella, 131s puberulum, 104. 
stellata, 132. retrusum, 104. 
virginiana, 133. rubrum, 104. 
Man-o’-war bird, Caribbean, 181. ruddii, 119. 
Mantella baroni, 535, 567. rufipenne, 104. 
mantellae, Opalina, 535 (fig.), 567, 585. seminigrum, 119. 
Mantellinae, 591. shastanicum, 105. 
margarethae, Cyanolesbia kingii, 184, sinuatocolle, 104. 
207. sublestum, 105. 
Lesbia, 207. subsimile, 105. 
Margarita, 281. tahoense, 105. 
margaritifera, Nyctixalus, 532, 57. texanum, 104. 
marginatus, Homoeotarsus, 114. vancouveri, 105. 
Scopaeus, 106. Medon (subgenus), 99, 104. 
margipallens, Lobrathium, 110. Medonella, 103. 


marinus, Bufo, 499. minuta, 119. 
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Medonodonta, 119. 
alutacea, 119. 

Medonodonta (subgenus), 99, 105. 

Megaceryle torquata torquata, 209. 

Megastilicus, 100, 106, 119. 

formicarius, 106, 119. 
Megophrys hasseltii, 504, 564. 
imelanocephalum, Hypomedon, 103. 

Leptobium, 114. 
melanocephalus, Homoeotarsus, 113. 

Paederus, 122. 

Sunius, 122. 

melanoleuca, Scolopax, 193. 

melanoleucos, Phloeoceastes melanoleu- 

cos, 212, 

Bieus; 22: 
melanoleucus, Totanus, 193. 
melanopterus, Mimus, 241. 

Mimus gilvus, 241. 

melanostictus, Bufo, 523-525, 527, 535, 
537, 554, 565-568, 618, 624. 

melanotos, Pisobia, 194. 

Tringa, 194, 
melanterus, Ostinops decumanus, 251. 
melanurus, Astenus, 116. 

Paederus, 112. 

Melatoma hadromeres, 136. 

Melenates, 119. 

melzeri, Dibelonetes (Melanates), 119. 

meremmii, Ophis, 498. 

merens, Lobrathium, 110. 

meridanus, Basileuterus, 247. 

meridanus, Basileuterus meridanus, 247. 

meridionalis, Falco, 184. 

Heterospizias meridionalis, 184. 

Protoopalina, 470, 474, 475 (fig.), 

562, 616. 

Schatzmayria, 121. 

meruloides, Dendrocincla 
216. 

Dendrocops, 216. 

mesoleuca, Elaenia, 228. 

Muscicapa, 228. 
Mespalerus, 119. 

praeustus, 119. 
Mesunius, 116, 119. 

wollastoni, 119. 
Metaxyodonta, 102, 119. 

testacea, 119. 

Metcalf, Maynard M., on further studies 
on the opalinid ciliate infusorians and 
their hosts, 465. 

metealfi, Cepedea, 524, 525 (fig.), 565, 
583, 618. 

mexicana, Cepedea, 582. 

mexicana, Diclidia, 311. 

mexicana, Protoopalina, 575. 

mexicanus, Charadrius, 194. 

Gymnomystax, 249. 
Himantopus, 194. 
Oriolus, 249. 

Paederus, 112. 

michiganensis, Hederella, 54, 70, 71, 73, 
85, 87. 

Micranops, 98, 105, 119. 

brunneus, 119. 

Micrastur ruficollis zonothorax, 186. 


fuliginosa, 


Micrillus, 111. 119. 
subterraneus, 119. 
microhyla, Protoopalina caudata, 
562, 572, 577, 625. 
Microhyla leucostigma, 504, 565. 
ornata, 472, 494, 530, 562, 567, 5 
625. 
microhylae, Cepedea, 504 (fig.), 565, 581 
Microhylidae, 562, 565, 567. 
Microlathra, 110, 119. 
pallidula, 119. 
Micromedon, 103, 119. 
seminigrum, 119. 
Micropalama himantopus, 194. 
Micropodidae, 204, 
microps, Rypticus, 267. 
miliaris, Hleutherodactylus, 492, 563 
militaris, Caloptermes, 555. 
militaris, Mordella, 283. 
Milvago chimachima cordata, 157. 
chimachima cordatus, 187. 
Mimidae, 241. 
Mimophites, 119. 
bouvieri, 119. 
mimulum, Medon, 104. 
Mimus gilvus melanopterus, 241. 
melanopterus, 241. 
minor, Caprimulgus, 203. 
Cepedea, 508, 581. 
Chordeiles, 203. 
Heleodytes, 238. 
Heleodytes minor, 238. 
minusculus, Stilicus, 107. 
minuta, Hyla, 510, 511, 564. 
Medonella, 119. 
minuta, Monoxia, 151, 169. 
minutum, Hypomedon, 103. 
Mionectes olivaceus galbinus, 235. 
olivaceus venezuelensis, 235. 
Mississippi, catalog of crania of In- 
dians, 402. 
mitotica, Protodpalina, 575. 
Mitroceras, 63, 67. 
mixtus, Paederus, 112. 
Mniotilta varia, 244. 
mobile, Hypomedon, 103. 
modesta, Suniocharis, 122. 
modestum, Lobrathium, 110. 
modestus, Astenus, 116. 
mogyana, Cepedea, 507, 508 (fig.), 565, 
582. 
Opalina, 507, 627. 
molle, Hypomedon, 103. 
Mollusks, turritid, from Florida, 127. 
Molothrus ater, 251. 
bonariensis yenezuelensis, 250. 
venezuelensis, 250. 
monachus, Muscivora tyrannus, 225. 
Tyrannus (Milvulus), 225. 
monahani, Hernodia ? 67, 68, 73, 90. 
Monasa mystacalis, 210. 
monilifera, Drillia, 187. 
Monilispira, 137. 
monilis, Monilispira, 137, 138. 
Monilispira, 137. 
monilifera, 187. 
monilis, 187, 138. 
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Monista, 100, 106, 119. 
maculata, 106. 
personata, 106. 
typica, 119. 
Monocharis, 119. 
vestita, 119. 
Monoclonius, 13, 14, 16-18. 
crassus, 14. 
flexus, 1, 14. 
Monocrypta, 95, 113, 119. 
apicata, 113, 119. 
Monoxia, LeConte’s types of the beetles 
in the genus, with descriptions of 
new species, 145. 


Monoxia angularis, 146, 149, 151, 154, |: 


156, 162, 165, 169. 

apicalis, 149, 151, 156, 170, 171. 

batisii, 145, 148, 150, 151, 156, 158. 

beebei, 145, 151. 

brisleyi, 151, 156, 171. 

consputa, 149, 151-154, 156, 158, 
161, 166, 167, 169. 

debilis, 146, 152-154, 159, 162, 163, 
165, 166. 

elegans, 151, 164. 

grisea, 152, 158, 163, 165. 

guttulata, 151, 153, 158, 161, 
165, 170. 

imornata, 151, 161, 162, 165. 

minuta, 151, 169. 

obesula, 151, 167-169. 

obtusa, 146, 159-161, 163. 

pallida, 151, 168. 

puberula, 149, 151, 165. 

punceticollis, 145. 

schizonycha, 148-150, 166, 167. 

Semifasciata, 145. 

sordida, 148-150, 158, 155, 158, 
169-171. 

monstrosus, Stamnoderus, 115. 

montana, Protoopalina, 573. 

montanensis, Brachyceratops, 1, 12, 13. 

montanicum, Lobrathium, 111. 

montanum, Medon, 104. 

montanus, Orus, 105. 

monticola, Saucerottia tobaci, 205. 

Mordella, 277-279. 

clavicornis, 294 (fig.). 
dimidiata, 282. 
divergens, 279, 294 (fig.). 
flavofasciata, 284. 
4-signata, 292 (fig.). 
haitiensis, 282, 291 (fig.). 
latithoraz, 280. 
militaris, 283. 

ogloblini, 283. 
scutellaris, 281. 

seriata, 284. 

Sericans, 285. 
summermanae, 283. 
vidua, 282. 

Mordellidae, taxonomic study of neo- 
tropical beetles of the family, with 
descriptions of new species, 271. 

Mordellistena, 286. 

aequinoctialis, 308. 
azteca, 297. 


164, 


167, 
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Mordellistena basimacula, 301. 
bicinctella, 286. 
boseni, 291 (fig.), 293 (fig.), 306. 
callens, 310. 
candelabra, 291 (fig.), 293 (fig.), 
297. 


ceastaneicolor, 310. 
chiapensis, 293 (fig.), 309. 
crux, 286. 
dampfi, 291 (fig.), 293 (fig.), 296. 
decora, 293 (fig.), 300. 
diluta, 289, 295, 296. 
emarginata, 289, 293 (fig.), 295. 
filicornis, 300. 
flavicornis, 301. 
flavocollaris, 293 (fig.), 307. 
4-fasciata, 302. 
funerea, 291 (fig.), 299. 
gracilicornis, 309. 
graciliformis, 302. 
hexastigma, 304, 310. 
hondurensis, 288, 291 (fig.), 293 
(fig.). 
infima, 306. 
laticornis, 291 (fig.), 293 (fig.), 304. 
latipalpalis, 293 (fig.), 308. 
luteifrons, 297. 
mutabilis, 301. 
ornatipennis, 293 (fig.), 301. 
ozarkensis, 286. 
rhenolepis, 286, 291 (fig.), 293 (fig.). 
roseni, 306. 
rufonotata, 310. 
sanguinicollis, 307. 
schwarzi, 289, 291 (fig.), 298 (fig.). 
sepia, 294 (fig.), 305. 
sonorensis, 293 (fig.), 299. 
sparsa, 290. 
tabascana, 305. 
tessellata, 296. 
texana, 308. 
tiara, 298, 306. 
vafer, 310. 
xanthopyga, 288, 297, 298. 
Mordelloides, 277. 
acuticauda, 278, 292 (fig.), 
(fig.). 
Paederus (Neopaederus), 112, 
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morio, 
120. 
mossambicensis, Protoopalina, 474, 574, 
616. 
Motacilla aestiva, 244. 
caerulescens, 244. 
noveboracensis, 246. 
ruticilla, 246. 
roultifida, Arracia, 297. 
multiformis, Cepedea, 508, 582. 
multipilis, Anthobatula, 813. 
multipunctum, Lathrobium, 119. 
Lobrathium, 111. 
munda, Lypeticus, 119. 
Muscicapa mesoleuca, 228. 
Pica, 224. 
striata, 245. 
tyrannulus, 228. 
(Tyrannula) vieillotoides, 230. 
Muscivora tyrannus monachus, 225. 
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mutabilis, Mordellistena, 301. 

mutans, Paederus, 112. 

Myiarchus ferox venezuelensis, 227, 
tuberculifer tuberculifer, 228. 
tyrannulus tyrannulus, 228. 
venezuelensis, 227. 

Myioborus miniatus pallidiventris, 246. 

Myiochanes cinereus bogotensis, 229. 
fumigatus cineraceus, 229. 

Myiodynastes chrysocephalus interme- 

dius, 226. 

Myiopagis placens pallens, 233. 

Myiothlypis flaveolus, 248, 

Myiozetetes cayanensis rufipennis, 227, 
inornatus, 227. 
rufipennis, 227. 

Myospiza humeralis humeralis, 260. 

Myrmecomedon, 120. 
bruchi, 120. 

Myrmecosaurus, 100, 120. 
solenopsidis, 120. 

Myrmecoscopaeus, 120. 
gallardoi, 120. 

Myrmotherula sanctae-martae, 221. 
schisticolor sanctae-martae, 221, 

mystacalis, Malacoptila, 210. 
Monasa, 210. 

Myxidium lieberktihni, 614. 

pana, Eupemphix, 489, 563. 

nanulum, Lathrobium, 109. 

napaeum, Camptostoma obsoletum, 234. 
Ornithion, 234. 

natalensis, Opalina, 534, 585. 

Naucles, 311. 
basalis, 312. 
fasciata, 312. 

nauseosus, Chrysothamnus, 153. 

Nazeris, 100, 116, 120. 
pallidipes, 116. 
pulcher, 120. 

nebulosa, Hyla, 526, 552, 627. 
Opalina, 552, 553 (fig.), 627. 

Nectophryne hosei, 505, 564. 

needleri, Cancrion, 21, 22 (fig.). 

neglectum, Lathrobium, 108. 

neglectus, Astenus, 116. 

Xenops genibarbis, 219. 
Xenops minutus, 219. 

Nemoeotus (subgenus), 96, 114, 120, 

Nemosia nigro-genis, 257. 

Neobactus (subgenus), 96, 114, 120. 

Neodomene (subgenus), 97, 108, 120. 

Neognathus, 120. 
angulatus, 120. 

Neolindus, 120. 
religans, 120. 

Neomedon, 99, 103, 120. 
arizonense, 103. 
princeps, 120. 

Neopaederus (subgenus), 8, 112, 120. 

Neopanope texana, 19. 

Neorhopias grisea intermedia, 221. 

Neosclerus, 102, 120. 
fortepunctatus, 120. 

Neotropical beetles of the family Mor- 

dellidae, with descriptions of new 
species, 271. 
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neoxena, Aratinga haemorrhous, 200. 

neoxenus, Conurus, 200. 

Nephoecetes niger, 204. 

Nesomedon brunnescens, 120. 

nevadensis, Paederus, 112. 

pevadicum, Medon, 104. 

wicholsont, Hederella, 44, 45, 69, 70, 
TP, Uh tee 

Nicholsonia, 30, 64. 

adnata, 46. 

angulata, 40. 

canadensis, 30, 39, 64, 66. 
niger, Nephoecetes, 204. 
nigerrimum, Lobrathium, 111. 
nigerrimus, Paederus (Pseudopaede- 

rus), 121. 
nigerum, Lathrobium, 109. 
Nighthawk, 203. 
nigra, Geranospiza, 186. 

Geranospiza nigra, 186. 
nigrescens, Lathrobium, 109. 
nigricans, Lobrathium, 110. 

Thinocharis, 102. 

Sete Anthracothorax nigricollis, 

Pyrrhula, 258. 

Sporophlia nigricollis, 258. 

Trochilus, 207. 
nigricornis, Paederus, 112. 
nigrigula, Hemithraupis guira, 252. 

Tanagra, 252. 
nigripinnis, Promicropterus, 264. 

Rhypticus, 263. 

Rypticus, 2638, 264. 
nigriventris, Homoeotarsus, 113. 
nigro-genis, Coccopsis, 257. 

Nemosia, 257. 
nigrogularis, Icterus nigrogularis, 249. 

Xanthornus, 249. 
nigrolineum, Lathrobium, 108. 
nigrolucens, Lathrobium, 108. 

Stilicus, 107. 
nigromaculatus, Rhypticus, 268. 

Rypticus, 268. 
niloticus, Varanus, 475, 562, 618. 
nitida, Scopaeodera, 121. 
nitidipennis, Stiliderus, 107. 
nitidulum, Lathorbium, 109. 

Medon, 104, 
nitidulus, Scopaeus, 106. 
nitidum, Lobrathium, 110. 
nitidus, Echiaster, 121. 

Parascopaeus, 120. 

Scopaeus, 106. 
nodata, Ptilionella, 62. 

Reptaria, 62. 
nodifera, Hederella, 45, 68, 73, 87. 
notangulus, Scopaeus, 106. 
Notobium, 120. 

australicum, 120. 

Noumea, 120. 

serpens, 120. 
noveboracensis, Motacilla, 246. 

Seiurus noveboracensis, 246. 
nubipennis, Thinocharis, 102. 
nuchalis, Campylorhynchus, 238. 

Heleodytes, 238. 
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nuchalis, Heleodytes nuchalis, 238. 

nucleolata, Opalina, 470, 588 (fig.), 539, 
567, 585, 590. 

nunenmtcheri, Ababactus (Neobactus), 


Cryptobium (Neobvactws), 114, 120. 
Nuttallornis borealis, 228. 
nutti, Protoopalina, 571. 
nyanza, Protoopalina, 475, 562, 618. 
Nyctidromus albicollis albicollis, 203. 
Nyctixalus margaritifera, 532, 567. 
Nyctotherus cordiformis, 620. 
obesa, Hederella, 53, 69, 73, 85. 
obesula, Monoxia, 151, 167-169. 
obfuscata, Lithocharis, 102. 
obliqua, Echiaster, 116. 
obliquus, Homoeotarsus, 113. 
obliteratus, Paederus, 112. 
oblitum, Medon, 104. 
obovoidea, Cepedea, 582. 
obscura, Hedrella, 30, 71. 
obscurior, Aderocharis, 102. 
obsoleta, Labrocharis, 118. 
Lithocharis, 102. 
obsoletum, Lathrobium, 121. 
Pseudomedon, 121. 
obsoletus, Picumnus, 214. 
Picumnus squamulatus, 214. 
obtrigona, Opalina, 507, 558, 580, 596, 
619, 625, 626. 
obtrigonoidea, Opalina, 540, 541 (fig.), 
550, 568, 619, 621, 623. 
obtusa, Monoxia, 146, 159-161, 163. 
obtusum, Lathrobium, 108. 
occidentalis, Cepedea, 582. 
occidentalis, Hederella, 41, 71, 72, 81. 
occidentalis, Pelecanus, 180. 
occipitalis, Stiliphacis, 115, 122. 
Synallaxis, 217. 
Synallaxis albescens, 217. 
Xenocharis, 122. 
ocellatus, Leptodactylus, 484, 485, 487— 
489, 495-497, 512, 563, 564, 624, 627. 
ochracea, Arthocharis, 117. 
Lithocharis, 119. 
ochraceus, Lithocharis, 102. 
Paederus, 117, 119. 
Sclerochiton, 121, 
ochrinus, Orus, 105. 
ochrocephala, Amazon ochrocephala, 
201. 
ochrocephalus, Psittaecus, 201. 
octomixa, Protoopalina, 475, 476 (fig.), 
562, 616. 
ocularis, Stilicus, 107. 
oenone, Chrysuronia oenone, 206. 
Ornismya, 206. 
ogloblini, Mordella, 283. 
Oklahoma, catalog of crania of In- 
dians, 446. 
oleagineus, Ostinops, 251. 
Ostinops angustifrons, 251. 
Oligopterus, 120. 
cuneicollis, 120. 
Oligopterus (subgenus), 99, 103. 
cligothorax, Stamnoderus, 115. 
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| omissa, Tiaris, 257. 


Tiaris bicolor, 257. 
Omostilicus, 106, 120. 
sonorinus, 120: 
opaca, Hchiaster, 121. 
Scopaeopsis, 121. 
opaculus, Stilicus, 107. 
opacum, Cryptobium, 118. 
opacus, Homoeotarsus, 113. 
Scopaeus, 106. 
Opalina, 470, 471, 522, 527, 545 (fig.), 
569, 570, 579, 580, 583, 591, 594, 
596, 602-607, 612, 616-619, 625, 
626. 
acuminata, 549, 550 (fig.), 624. 
angustae, 556. 
annandali, 533 (fig.), 534, 566, 585. 
bufoxena, 584. 
camerunensis, 584. 
coracoidea, 534 (fig.). 
coracoidea lahorensis, 535 (fig.). 
carolinensis, 550. 
chattoni, 470, 507, 537 (fig.), 539, 
566, 585. 
cheni, 548, 549 (fig.), 625. 
cineta, 584, 
coracoidea, 534 (fig.), 584. 
coracoidea lahorensis, 535 (fig.), 
567, 584, 618. 
dimidiata, 615. 
draytonii, 584. 
elongata, 500, 547 (fig.), 548 (fig.), 
617, 618, 627. 
faber, 522 (fig.), 627. 
hylaxena, 544. 
japonica, 529, 581 (fig.), 532 (fig.), 
533, 534, 536, 567, 584, 585, 590, 
616. 
janonica javensis, 532, 533 (fiz.), 
567. 
larvarum, 540, 542, 543 (fig.), 544 
(fig.). 546, 556, 567, 616, 620. 
lata, 618. 
lutae, 556, 558. 
malaysiae, 530, 531 (fig.), 567 , 530, 
mantellae, 585 (fig.), 567, 585. 
mogyana, 507, 627. 
natalensis, 534, 585. 
nebulosa, 552, 553 (fig.), 627, 
nucleolata, 470, 588 (fig.), 539, 567, 
siamensis, 


585, 590. 
539 (fig.), 
540 (fig.), 568. 


nucleolata 

obtrigona, 507, 558, 580, 596, 619, 
625, 626. 

obtrigonoidea, 540, 541 (fig.), 550, 
568, 619, 621, 623. 

obtrigonoidea lata, 541 (fig.), 625. 

obtrigonoidea plicata, 549. 

panamensis, 584. 

plicata, 614. 

raddiana, 553, 627. 

ranarum, 538, 568, 584, 585, 614— 
620, 623, 624, 626. 

ranarum orbiculata, 527, 528 (tig.), 
529, 568, 584. 
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Opalina ranarum smithi, 584. 
ranarum truncata, 490. 
rotunda, 5384, 585. 
rubra, 510, 627. 
rugosa, 526, 627. 
scalpriformis, 614. 
saturnalis, 614. 
septentrionalis, 546, 568. 
sp., 555, 568 
spiralis, 551. 
a apart 553 (fig.), 554, 568, 
616. 
termitis, 555 (fig.), 568. 
triangularis, 554 (fig:), 568, 614. 
undulata, 550, 551 (fig.), 624. 
virgula, 507, 623. 
virguloidea, 467, 542, 545, 556, 558, 
621. 
zelleri, 615. 
zeylonica, 529 (fig.), 534, 568, 585. 
Opalinae, 580. 
angustae, 538, 542, 556, 569, 580, 
584, 591, 596, 602, 608, 611, 614, 
617. 
latae, 569, 580, 584, 602, 608, 617, 
620. 
Opalinid ciliate infusorians and their 
hosts, 465. 
Opalinidae, 569, 609. 
Opalininae, 569. 
Ophiomedon, 120. 
anthracinum, 121. 
stipes, 120. 
Ophiomedon (subgenus), 99. 
ophis, Cepedea, 565, 582. 
Ophis meremmii, 498. 
Ophites, 95, 114, 120. 
versatilis, 114, 120. 
Ophryomedon, 120. 
crenatum, 120. 
ophthalmicus, Pogonotriccus, 232. 
opisthocarya, Zelleriella, 485, 490. 
Opisthocomidae, 189. 
Opisthocomus hoazin, 189. 
Oporornis, 248. 
agilis, 246. 
optatus, Zonaster, 122. 
orbiculata, Opalina ranarum, 527, 528 
(fiz.), 529, 568, 584. 
orbiculatus, Paederus, 121. 
Rugilus, 121. 
Staphylinus, 122. 
Stilicus, 107, 122. 
oregonense, Lobrathium, 110. 
oregonum, Lathrobium, 108. 
oregonus, Stilicus, 107. 
orenocensis, Saltator, 256. 
Saltator orenocensis, 256. 
oriens, Medon, 104. 
orientalis, Bombina, 479, 481. 
Cepedea dimidiata, 581. 
Protoopalina, 479, 481, 572. 
Zelleriella, 494, 625. 
orientis, Cephisus, 117. 
Oriolus icterus, 249. 
mexicanus, 249. 
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ornata, Microhyla, 472, 494, 5380, 
567, 577, 625. _ = 
ornatellus, Astenus, 116. 
se ages Mordellistena, 298 (fig.), 
Ornismya oenone, 206. 
Ornithion napaeum, 234. 
Orthoceras, 50. 
Orus, 98, 105, 120. 
boreellus, 105. 
deceptor, 105. 
dentiger, 105, 
distinctus, 105. 
ferrugineus, 105. 
filius, 105. 
fraternus, 105, 
iowanus, 105. 
longicollis, 105. 
luridus, 105. 
montanus, 105. 
ochrinus, 105. 
pallidus, 105. 
parallelus, 105. 
pinalinus, 105. 
provensis, 105. 
pugetanus, 105. 
punctatus, 105, 120, 
robustulus, 105. 
rubens, 105. 
shastanus, 105. 
sonomae, 105. 
Orus (subgenus), 98, 105. 
oryzivora, Fringilla, 248. 
oryzivorus, Dolichonyx, 248. 
Ostinops, 250. 
angustifrons oleagineus, 251. 
decumanus decumanus, 251. 
decumanus melanterus, 251. 
oleagineus, 251. 
othioides, Lathrobium, 108. 
ovale, Engystoma, 496, 624. 
ovalis, Protoopalina, 470, 475, 476 (fig.), 
562, 575, 616. 
ovatus, Styracosaurus, 1. 
ovoidea, Protoopalina, 476, 575. 
ovonucleata, Zelleriella, 491 (fig.), 563. 
Oxydozyga lima, 508, 566. 
Oxymedon, 104, 120. 
Oxymedon rubrum, 120. 
ozarkensis, Mordellistena, 286. 
Pachymedon, 120. 
granulicollis, 120. 
pachypus, Bombina, 479, 481, 
Pachyramphus polychopterus 
Bae: 
Pachystilicus, 100, 107, 120. 
hanhami, 107, 120. 
Pachysylvia aurantiifrons 
243. 
Paederini, generic revision of the 
staphylinid beetles of the tribe, 93. 
pacificus, Homoeotarus, 114. 
Paederidus, 111, 120. 
Paederillus, 111, 120. 
littorarius, 120. 
Paederognathus, 120. 


tristis, 


saturata,. 
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Paederomorphus, 111, 120. 


pedoncularius, 120. 


Paederus, 97, 111, 120. 


apicalis, 111. 
basalis, 111. 
baudii, 112. 
birmanus, 111. 
brasiliensis, 111. 
canonicus, 111. 
earolinae, 111. 
eolombinus, 112. 
compotens, 112. 
corticinus, 117. 
crassus, 112. 
cruenticollis, 112. 
eyanocephalus, 112. 
femoralis, 112. 
floridanus, 112. 
fracticornis, 117. 
fuscipes, 112. 
grandis, 112. 
himalayicus, 112. 
idae, 112. 
intermedius, 112. 
iowensis, 112. 
irritans, 112. 
laetipes, 112. 
Jaetus, 112. 
lativentris, 112. 


littorarius, 112, 120. 


littoreus, 112. 
longipennis, 112. 


melanocephalus, 122. 


melanurus,: 112. 
mexicanus, 112. 
mixtus, 112. 
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(Neopaederus) morio, 112, 120. 


mutans, 112. 
nevadensis, 112. 


(Pseudopaederus) nigerimus, 121. 


nigricornis, 112. 
obliteratus, 112. 
ochraceus, 117, 119. 
orbiculatus, 121. 
palustris, 112. 
peregrinus, 112. 
philippinus, 112. 
poweri, 118. 
protensus, 112. 
pugetensis, 112. 
riparius, 112, 120. 


(Paederidus) ruficollis, 112, 120. 


sabaeus, 112. 
saginatus, 112. 
sgalvini, 113. 
sanguinicollis, 112. 
signaticornis, 112. 
simsoni, 112. 
sondaicus, 112. 
szechuanus, 112. 
tamulus, 112. 
tempestivus, 112. 
texanus, 112. 
tricolor, 112. 
{Gnathopaederus) 
118, 120. 


turrialbanus, 
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Paederus, usticollis, 112. 
ustus, 112, . 
yucateca, 112. 
Paederus (subgenus), 97, 111. 
Pagolla wilsonia cinnamomina, 192. 
Paleozoic cyclostomatous Bryozoa, sub- 
order Hederelloidea, 25. 
pallens, Elaenia viridicata, 233. 

Galbula ruficauda, 210. 

Myiopagis placens, 288. 

Scopaeus, 106. 
pallescens, Abletobium, 117. 

Lathrobium, 109. 

Medon, 104. 
pallida, Monoxia, 151, 168. 
pallidiceps, Cryptobium, 114. 
pallidipenne, Medon, 104. 
pallidipes, Nazeris, 116. 
pallidiventris, Myioborus miniatus, 246. 

Setophaga verticalis, 246. 
pallidula, Lathrobium, 119, 

Microlathra, 119. 
pallidulum, Lobrathium, 110. 
pallidulus, Scopaeus, 106. 
pallidum, Lycium, 156. 

Scimbalium, 111. 

Sphaeronum, 116, 121. 
pallidus, Euastenus, 118. 

Euphonus, 118. 

Orus, 105. 

Stamnoderus, 115. 
pallipes, Homoectarsus, 114. 
palmatus, Scopaeomerus, 121. 
palmipes, Rana, 579, 603, 606. 
Paludicola, 601. 

flacipes, 564, 601. 
palustris, Paederus, 112. 

Rana, 540, 542, 546, 567, 568, 617. 
panamense, Platybrathium, 120. 
panamensis, Amazona ochrocephala, 201. 

Argoderus, 117. 

Opalina, 584. 

Panopeus herbstii, 19. 
Panscopaeus, 120. 

lithocharoides, 120. 

Panscopaeus (subgenus), 99, 108. 
papuensis, Protoopalina, 571. 

paradoxa, Stilicopsis, 151, 121. 
paradoxus, Astenus (Hurysunius), 118. 

Sunius, 118. 
paraguayensis, Cepedea dimidiata, 581. 
paraguensis, Cepedea, 511, 512. 

Cepedea dimidiata, 511. 
Parakeet, brown-throated, 199. 
Paralathra, 110, 120. 

filicornis, 120. 
paralios, Sturnella magna, 248. 
parallela, Hederella, 30, 31, 55, 56, 58, 

69) (ON 02, TA. 
parallelus, Homoeotarsus, 113. 
Orus, 105. 
Paramedon, 120. 

arizonicum, 120. 

Paramedon (subgenus), 99, 104, 
Parascopaeus, 120. 
nitidus, 120. 
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pardus, Campylorhynchus, 238. 
Heleodytes nuchalis, 238. 
Paroaria, 257. : 
Parra cayennensis, 192. 
intermedia, 191. 
Parus cela, 250. 
parviceps, Homoeotarsus, 114. 
parvipenne, Lathrobium, 109. 
parvipennis, Deratopeus, 117. 
parvirugosa, Hederella, 33, 69, 70, 72, 81. 
patagoniensis, Zelleriella, 490. 
pauxilla, Gallinula chloropus, 190. 
pavilionensis, Hederella, 43, 69, 72, 79. 
Pearse, A. S., and Walker, Henry A., 
on two new parasitic isopods from the 
eastern coast of North America, 19. 
pedoncularius, Paederomorphus, 120. 
Pelecanidae, 180. 
Pelecanus leucogaster, 181. 
occidentalis, 180. 
occidentalis carolinensis, 181. 
Pelican, brown, 180. 
Pelobatidae, 564, 590, 595. 
pelobatidis, Protoopalina, 572, 575. 
peninsularis, Homoeotarsus, 113. 
penniformis, Ptilionella, 62. 
pennulatum, Thamnocoelum, 62. 
Pentaceratops, 13. 
pentadactylus, Leptodactylus, 491, 563. 
Pentaria, 313. 
flavipes, 313. 
Perdix sonnini, 188. 
peregrinum, Hypomedon, 103. 
peregrinus, Paederus, 112. 
Perierpon, 120. 
hewitti, 120. 
Peristera brasiliensis, 199. 
perminuta, Hernodia, 64, 71. 
peronii, Protoopalina, 572. 
perpallida, Columbigallina passerina, 
198. 
_ perryae, Cerodrillia (Cerodrillia), 128, 
Kurtziella, 134, 138. 
persimilis, Hederella, 49, 69, 71, (OPER 
personata, Monista, 106. 
pertenuis, Thinocharis, 102. 
Phacellodomus inornatus, 218. 
rufifrons inornatus, 218. 
Phaeomyias murina incomta, 234. 
phalara, Dendroplex picirostris, 214. 
phaloenoides, Glaucidium brasilianum, 
203. 
Strix, 203. 
Phanophilus, 120. 
comptus, 120. 
Pharomachrus fulgidus fulgidus, 208. 
Phasianidae, 188. 
Fhasianus hoazin, 189. 
Pheugopedius, 239. 
mystacalis ruficaudatus, 239. 
philippensis, Cepedea, 513 (fig.), 514 
(fig.), 565, 582. 
philippinicus, Bufo, 513, 565. 
philippinus, Cephalochetus, 116. 
Homoeotarsus, 114. 
Paederus, 112. 
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Philydor columbianus, 218. 
rufus columbianus, 218. 
venezuelanus, 218. 
Phloeoceastes melanoleucos malherbii, 
PAA Paley 
melanoleucos melanoleucos, 212. 
robustus, 212. 
Phoenisoma ardens, 253. 
Phoethornis anthophilus anthophilus, 
204, 205. 
augusti, 204. 
phrynomantidis, Cepedea, 582. 
I‘hyllobates, 602, 608. 
trinitatis, 493. 
Piaya cayana columbiana, 202. 
piea, Fluvicola, 224. 
Muscicapa, 224. 
picescens, Lathrobium, 108. 
pichinchae, Falco, 187. 
Falco fusco-coerulescens, 187. 
Picidae, 211. 
picipes, Lobrathium, 111. 
Scopaeus, 106. 
Picolaptes albolineatus littoralis, 215. 
picta, Acalophaena, 111. 
picta, Kaloula, 562. 
Ficumnus obsoletus, 214. 
squamulatus obsoletus, 214. 
Pieus melanoleucos, 212. 
pilaris, Atalotriccus pilaris, 232. 
pileatus, Coryphospingus pileatus, 259. 
Pilumnus, 22. 
pimerianus, Homoeotarsus, 113. 
pinalinus, Orus, 105. 
pingi, Protoopalina, 482, 483 (fig.), 625. 
Pinnotheres pisum, 23. 
Pinnotherion vermiforme, 23. 
Pinobius, 120. 
mastersii, 120. 
Fipidae, 590, 591. 
Vipiens, Rana, 542, 546, 567, 615-617, 
619 


Pipinae, 590. 

Pipra flavogaster, 233. 
lanceolata, 223. 

Pipridae, 228. 

Piranga leucoptera ardens, 253. 


rubra, 253. 
piscicola, Zelleriella, 494 (fig.), 563, 
617. 


Pisobia bairdii, 194. 

fuscicollis, 194. 

melanotos, 194. 
pisum, Pinnotheres, 28. 
Pitangus sulphuratus rifipennis, 227. 
pituitosus, Rhypticus, 269. 
planeyi, Rana, 482, 625. 
Planesticus fumigatus aquilonalis, 241, 
planicolle, Scimbalium, 111. 
plata, Cepedea, 521 (fig.), 565, 583. 
Flatybrathium, 120. 
Platybrathium panamense, 120, 
Platydomene, 120. 

bicolor, 120. 
Platydomene (subgenus), 98, 109. 
Platygonium, 120. 

sculticeps, 120. 
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Platymedon, 120. 
laticolle, 120. 

platypterus, Buteo, 185. 
Buteo platypterus, 185. 
Sparvius, 185. 

plicata, Opalina, 614. 

Opalina obtrigonoidea, 549. 

Plionella conferta, 50. 

Plotus anhinga, 142. 

plumbiceps, Polioptila, 242. 
Polioptila plumbea, 242. 

pottai, Hernodia, 64, 68. 

podiceps, Podilymbus, 142. 

Podiceps speciosus, 180. 

podilymbi, Diasia, 142. 

Podilymbus podiceps, 142. 

Pogonotriccus ophthalmicus, 2382. 

Poliocephalus, 180. 

Polioptila caerulea, 242. 
plumbea plumbiceps, 242. 
plumbiceps, 242. 

politum, Lobrathium, 111. 

pollens, Hypomedon, 103. 

Polyasterellus, 120. 

Polyborus cheriway cheriway, 187. 

Polymedon, 121. 

(subgenus), 99, 103. 
tabacinum, 121. 

Polyodontus, 105, 121. 
angustatus, 121. 

Polypedates, 579. 
eques, 529, 568. 
leucomystax, 507, 566. 
reinwardtii, 469, 562. 
rhodoscelis, 508, 564. 
schlegelii, 582. 

postremum, Lathrobium, 108. 

potens, Macrodicax, 119. 

poweri, Paederus, 113. 


praecedens, Hederella magna, 52, 68, 


73, 78. 
praeceps, Lobrathium, 111. 
praelongum, Lathrobium, 108. 
praeustus, Mespalerus, 119. 
primordialis, Protoopalina, 613. 
princeps, Neomedon, 120. 
Proboscina, 26. 
procerum, Lathrobium, 108. 
procerus, Scopaeus, 106. 
prolixipennis, Pseudorus, 121. 
Scopaeus, 106. 
prolixus, Astenus, 116. 
Promicropterus, 262. 
decoratus, 264, 265, 267. 
maculatus, 267. 
nigripinnis, 264. 
prospiciens, Biocrypta, 114, 117. 
Cryptobium, 117. 
Prostherapis, 602, 603. 
protensus, Paederus, 112. 
Protoceratops, 3-5, 11. 
Protoceratopsidae, 1. 
Protociliata, 569. 


Protoopalina, 467, 542, 560, 569, 570, 
577, 579, 591, 596, 600, 602, 606, 608, 


611-613, 616-618, 622. 


Protoopalina, acuta, 571. 


adelaidensis, 573. 

africana, 469, 571, 573. 

supercon 467 (fig.), 562, 571, 
616. 

attenuata, 572. 

australis, 571. 

axonucleata, 512, 520, 558, 576, 
606, 612, 613. 

axonucleata lata, 470. 

bibronii, 468 (fig.), 562, 572. 

borneonensis, 469 (fig.), 562, 572, 
573. 

bufonis, 574. 

eaccosterni, 469, 470 (fig.), 474, 
476, 562, 572, 616. 

capensis, 471, 562, 571. 

caudata, 470, 473, 479, 559, 571, 572, 
619. 

caudata discoglossi, 472, 473 (fig.), 
572. 


ecaudata micropyla, 472, 562, 572, 
577, 625. 

diplocarya, 571. 

dorsalis, 472, 473 (fig.), 572. 

filiformis, 482, 573. 

formosae, 576, 606. 

hammondii, 575. 

hylarum, 474, 572. 

intestinalis, 469, 470, 479, 572. 

limnocharis, 481, 482 (fig.), 624. 

longinucleata, 574. 

get as 473, 474 (fig.), 479, 562, 
72. 

macrocaudata, 479, 481, 572. 

meridionalis, 470, 474, 475 (fig.), 
562, 616. 

mexicana, 575. 

mitotica, 575. 

montana, 573. 

mossambicensis, 474, 574, 616. 

nutti, 571. 

nyanza, 475, 562, 618. 

octomixa, 475, 476 (fig.), 562, 616. 

orientalis, 479, 481, 572. 

wee 470, 475, 476 (fig.), 562, 575, 
16. 

ovoidea, 476, 575. 

papuensis, 571. 

pelobatidis, 572, 575. 

peronii, 572. 

pingi, 482, 483 (fig.), 625. 

primordialis, 613. 

quadrinucleata, 576, 606, 612. 

regularis, 574. 

rhinodermatos, 574. 

saturnalis, 475, 571, 614. 

scaphiopodos, 575. 

byes ate 2 476, 477 (fig.), 563, 572, 

stevensoni, 559, 571. 

tenuis, 573. 

ep Abe ei: 477, 478 (fig.), 563, 
16. 

vamachana, 478 (fig.), 563, 574, 

xenopodos, 478, 5638, 571, 616. 
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Protoopalina xyster, 576. 
yunnanensis, 479 (fig.), 563, 572. 
yunnanensis cheni, 479, 480 (fig.). 

Protoopalinae, 590. 

Protoopalininae, 569. 

Protothyris didyma, 32. 

provensis, Orus, 105. 

proximus, Homoeotarsus, 113. 

pruinosus, Stilicus, 107. 

Psaris marginatus tristis, 223. 

Pseudobium, 121. 
labile, 121. 

Pseudocryptobium, 121. 
bruchi, 121. 

Pseudolathra, 121. 
analis, 121. 

Pseudolathra (subgenus), 98, 110. 

Pseudomedon, 121. 
obsoletum, 121. 

Pseudomedon (subgenus), 99, 102. 

Pseudopaederus, 121. 

Pseudopaludicola ameghini, 5i1, 564. 

Pseudophryne bibronii, 562. 

Pseudorus, 105, 121. 
prolixipennis, 121. 

Psilotrachelus, 107, 121. 
erassus, 121. 

Psittacidae, 199. 

Psittacula viridissima, 201. 

Psittacus aeruginosus, 199. 
ochrocephalus, 201. 

Pteroglossus sulcatus, 211. 

Ptilionella, 61. 
nodata, 62. 
penniformis, 62. 

puberula, Monoxia, 149, 151, 155. 

puberulum, Medon, 104. 

pugetanus, Orus, 105. 

pugetensis, Paederus, 112. 

pulchellus, Astenus, 116. 
Scopaeus, 106. 

pulcher, Echiaster, 116. 
Nazeris, 120. 

Sunius, 120. 

pulchra, Cepedea, 582. 

pulchripennis, Astenus, 116. 

punctatum, Bathrolium, 117. 
Lathrobium, 117. 

punctatus, Orus, 105, 120. 
Staphylinus, 117. 

puncticeps, Lobrathium, 109. 

puncticollis, Erynephala, 145, 
Monoxia, 145. 

punctipectus, Chrysoptilus punctigula, 


punctulatum, Lathrobium, 109. P 
punjabensis, Cepedea, 525 (fig.), 566, 
583, 618. 
puritanus, Scopaeus, 106. 
pusillus, Ereunetes, 193. 
pustulosus, Bolbophites, 117. 
Pyenocrypta, 97, 114, 121. 
maxillosa, 114, 121. 
Pyecnorus, 121. 
dentiger, 121. 
Pycnorus (subgenus), 98, 105. 
pygmaea, Thinocharis, 102, 122. 


663 


pygmaeus, Scopaeus, 106. 
ai act cyanoleuca cyanoleuca, 


Pyrgocythara, 132, 
hemphilli, 132, 138. 
Pyrocephalus rubinus saturatus, 225. 
Pyrrhococcyx columbiana, 202. 
Pyrrhomyias vieilliotoides spadix, 230. 
vieillotoides vieillotoides, 230. 
Pyrrhula bouvronides, 258. 
nigricollis, 258. 
quadrata, Zelleriella antunesi. 488. 
Zelleriella wruguayensis, 456 (fig.), 
563. 
quadratum, Lathrobium, 108. 
quadricollis, Lithocharis, 102. 
quadriguttata, Anthobatula, 312. 
quasrinuelenns Protoopalina, 576, 606, 
quadripenne, Hypomedon, 103. 
quadripennis, Scopaeus, 106. 
quadriporcatus, Bufo, 514, 565. 
quebecensis, Hederella, 45, 69, 73, 88. 
Querquedula discors, 183. 
Quiscalus lugubris, 250. 
raaschi, Hederopsis, 59, 70, 73, 89. 
raddiana, Hyla, 5538, 627. 
Opalina, 553, 627. 
Rallidae, 190. 
ramea, Hederella, 42, 48, 68, 72, 88. 
Ramona, 102, 121. 
capitulum, 121. 
Ramphastidae, 211. 
Ramphocelus carbo venezuelensis, 252. 
venezuelensis, 252. 
Rana, 580, 581, 585, 590, 597, 602-607. 
adspersa, 474. 
eancrivora, 519. 
catesbeiana, 542, 544, 546, 556, 567, 
593, 616, 617. 
chaleonota, 538, 539, 567. 
citigera, 565. 
clamitans, 542, 544-546, 556, 567, 
5938, 615-617, 622. 
crassa, 522, 
eyanophlyctis, 534, 567, 568, 618. 
delalandii, 474, 562. 
esculenta hispanica, 564. 
esculenta ridibunda, 500, 566, 617. 
fuscigula, 467, 475, 562. 
glandulosa, 527, 568. 
hexadactyla, 618. 
jerboa, 555, 564, 568. 
labialis, 580, 567. 
limnocharis, 481, 521, 531, 550, 565, 
624. 
luzonensis, 514, 565. 
macrodactyla, 530, 540, 568. 
macrodon, 530, 589, 568. 
magna, 517, 565. 
palmipes, 579, 603, 606. 
palustris, 540, 542, 546, 567, 568, 617. 
pipiens, 542, 546, 567, 615-617, 619. 
plancyi, 482, 625. 
septentrionalis, 546 (fig.). 
similis, 515, 565. 
sylvatica, 467, 542, 545, 556. 
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Rana temporalis, 529, 568. 
tigerina, 565, 566, 567, 618. 
tigrina, 534. 
verrucosa, 555, 568. 
vittigera, 519. 

ranarum, Endamoeba, 625. 

Opalina, 5388, 568, 584, 585, 614- 
620, 623, 624, 626. 

Ranidae, 562, 564-568, 591, 602. 

Raninae, 591. 

Ray, Eugene, on a taxonomic study of 
neotropical beetles of the family 
Mordellidae, with descriptions of new 
species, 271. 

raymondi, Scotonomus, 114, 121. 

rectifurcata, Hederella, 32, 40, 42, 69- 
72, 82. 

Recurvirostridae, 194. 

Redstart, American, 246. 

reductum, Hypomedon, 103. 

regis, Heleophryne, 467, 471, 472, 562. 

regularis, Bufo, 468, 477, 554, 563. 

regularis, Hederella, 33, 69, 72, 83. 

regularis, Protoopalina, 574. 


Rehder, Harald A. (See under 
Bartsch, Paul.) 

reichenbachi, Veniliornis oleaginus, 
212. 

Reid, Earl D. (See under. Schultz, 
Leonard P.) 


reimanni, Hederella, 38, 55, 69, 70, 73, 
87. 

reinwardtii, Polypedates, 469, 562. 
reitteri, Achenium, 111. 
relictum, Lobrathium, 109. 
religans, Lindus, 119, 120. 

Neolindus, 120. 
remotum, Hypomedon, 103. 
Repteria, 25, 26, 29, 61, 62, 66. 

cayuga, 63, 68, 73, 91. 

cloudi, 63, 71, 73, 91. 

gaspéensis, 63, 73, 91. 

gigas, 71. 

nodata, 62. 

(Bryozoon) steiningeri, 62, 68, 91. 

stolonifera, 29, 62, 63, 69, 70, 73, 91. 
Reptariidae, 28. 
retrusum, Medon, 104. 
Revision of the soapfishes of the genus 

Rypticus, 261. 
Reynoldsiella, 277, 278. 
Rhacophorus maculatus, 623. 
rhenana, Hederella, 26, 71. 
rhenolepis, Mordellistena, 

(fig.), 298 (fig.). 

Rhenolepis sp., 287. 
rhinodermatos, Protoopalina, 574. 
rhodeanum, Lathrobium, 108. 
rhodoscelis, Polypedates, 508, 564. 
Re flaviventris aurulentus, 


286, 291 


sulphurescens exortivus, 230. 
Rhypticus arenatus, 268. 

bicolor, 263. 

bistrispineus, 267. 

bistrispinosus, 267. 

bistrispinus, 266. 
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Rhypticus arenatus coriaceus, 269..: 

decoratus, 264. 

maculatus, 264, 267: 

nigripinnis, 263. 

nigromaculatus, 268. 

pituitosus, 269. 

saponaceus, 266. 

subbifrenatus, 268. 

xanti, 264. | 
ridgwayi, Scardafella squammata, 197. 
ridibunda, Rana esculenta, 500, 566, 

617. 
rigidum, Lathrobium, 108. 
riparius, Paederus, 112, 120. 

Staphylinus, 120. 
robinsoni, Zenaida ruficauda, 196. 

Zenaidura auriculata, 196, 197. 
robusta, Hederella, 38, 54, 69-71, 73, 

85, 87. 
robustulum, Lobrathium, 110. 
robustulus, Astenus, 116. 

Orus, 105. 
robustus, Phloeoceastes, 212. | 
romingeri, Hederella, 57, 70, 72, 84. | 
roseni, Mordellistena, 306. 
rosti, Homoeotarsus, 114. 
rothschildi, Fregata magnificens, 181. 

Fregata minor, 181. 
rotunda, Opalina, 534, 585. 
rotundiceps, Scopaeoma, 121. 

Seopaeus, 106, 121. 
rubella, Mangelia, 131. 

Rubellatoma, 131. 

Rubellatoma, 130. 

diomedea, 131, 138. 

rubella, 131. 
rubens, Leucorus, 119. 

Orus, 105. 
rubidum, Lobrathium, 110. . 
rubiginosum, Cryptobium (Nemoeotus), 

120. 
rubiginosus, Homoeotarsus, 114. 
rubra, Cepedea, 510 (fig.), 511 (fig.), 
512 (fig.), 564, 581, 601. 

Fringilla, 253. 

Hyla, 547, 627. 

Opalina, 510, 627. 

Piranga, 253. 
rubricapillus, Centurus, 218. 

Centurus rubricapillus, 213. 
rubricolle, Lobrathium, 111. 
rubripenne, Lathrobium, 109. 
rubripennis, Homoeotarsus, 114. 
rubripes, Zenaidura, 196. 

Zenaidura auriculata, 196. 
rubrum, Medon, 104. 

Oxymedon, 120. 
ruddii, Medon, 119. 
rudis, Stilicus, 107. 
rufa, Tanagra, 252. 
rufescens, Saltator orenocensis, 257. 

Stilicus, 107. 
ruficauda, Galbula, 209. 

Galbula ruficauda, 209. 

Zenaida, 196. 

Zenaidura auriculata, 196. 
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ruficaudatus, Pheugopedius mystacalis, | Saltator coerulescens brewsteri, 257. 


239. 

Thryothorus, 2389. 
1uficollis, Cathartes, 184. 

Cathartes aura, 184 

Lithocharis, 102. 

Paederus (Paederidus), 112, 120. 
rufigenis, Calliste, 254. 

Calospiza, 254. 
rufipenne, Medon, 104. 

Tetramedon, 122. 
rufipennis, Chamaepelia, 198. 

Columbigallina talpacoti, 198. 

Myiozetetes, 227. 

Myiozetetes cayanensis, 227. 

Pitangus sulphuratus, 227. 

Saurophagus, 227. 
rufipes, Hemimedon, 118. 

Hypomedon, 103. 

Stilicosoma, 122. 

Stilicus, 107, 122. 
rufonotata, Mordellistena, 310. 
rufula, Chloécharis, 117. 
rufus, Cephalochetus, 116. 

Tachyphonus, 252. 

Rugilus, 107, 121. 
orbiculatus, 121. 
Rugilus (subgenus), 104. 
rugitecta, Crassispira (Orassispirella), 
135. 


Turris, 135. 
rugosa, Caloderma, 117. 
Cepedea, 525 (fig.), 526. 
rugosa, Hederella, 49, 69, 70, 73, 77. 
rugosa, Opalina, 526, 627. 
rugosum, Hypomedon, 104. 
Rupornis, 185. 
ruticilla, Motacilla, 246. 
Setophaga, 246 
rutilans, Lobrathium, 110. 
Rypticus, revision of the genus, 261. 
Rypticus, 262. 
arenatus, 268, 268. 
bicolor, 262, 263. 
bistrispenus, 267. 
bistrispinus, 266. 
boroni, 269. 
coriaceus, 267, 269. 
maculatus, 262. 
microps, 267. 
nigripinnis, 263, 264. 
nigromaculatus, 268. 
saponaceus, 265. 
saponaceus bicolor, 263, 269, 270. 
saponaceus saponaceus, 263-265, 
269, 270. 
subbifrenatus, 264, 268-270. 
xanti, 264, 265. 
sabaeus, Paederus, 112. 
saginatus, Paederus, 112. 
saginellus, Scopaeus, 106. 
saharana, Cepedea, 500, 566, 581, 617, 
618. 


Sakesphorus canadensis intermedius, 
220. 


olivascens brewsteri; 257. 

orenocensis, 256. 

orenocensis orenocensis, 256. 

orenocensis rufescens, 257. 

striatipictus, 257. 

striatipictus striatipictus, 257. 
salvini, Paederus, 113. 

Scopaeus, 106. 
sanctae-martae, Myrmotherula, 221. 

Myrmotherula schisticolor, 221. 
Sandpiper, Baird’s, 194. 

eastern solitary, 193. 

pectoral, 194. 

spotted, 193. 

stilt, 194. 

western, 193. 

white-rumped, 194. 
sanguinicollis, Mordellistena, 307. 

Paederus, 112. 
sanibelensis, Crassispira 

rella), 185, 138. 

Santiagonus, 121. 

gomezi, 121. 
saponaceus, Anthias, 262, 265. 

Rhypticus, 266. 

Rypticus, 265. 

el ae saponaceus, 263-265, 269, 


(Crassispi- 


sarothrae, Gutierrezia, 156, 166. 
saturata, Hylophilus aurantiifrons, 243. 
Pachysylvia aurantiifrons, 243. 

saturatus, Pyrocephalus rubinus, 225. 

saturnalis, Opalina, 614. 

Protoopalina, 475, 571, 614. 

Saucerottia tobaci feliciae, 205. 

tobaci monticola, 205. 

Saurellus, 115, 121. 

indicus, 121. 

Saurophagus rufipennis, 227. 

Sayornis nigricans latirostris, 224. 

seabricolle, Lathrobium, 118. 

scabricollis, Domene, 107, 118. 

scalpriformis, Cepedea, 523, 524 (fig.), 

566, 583, 614. 
Opalina, 614. 

Scapaneus, 212. 

scaphiopodos, Protoopalina, 575, 

Scaphiopus, 595, 596, 613. 

holbrookii, 575. 

solitarius, 597. 
Scardafella squammata ridgwayi, 197. 
Schatzmayria, 121. 

meridionalis, 121. 

schizonycha, Monoxia, 148-150, 166, 167. 

schlegelii, Polypedates, 582. 

schroederi, Cerodrillia (Lissodrillia), 
130, 1388. 

Schultz, Leonard P., and Reid, Earl D., 
on a revision of the soapfishes of the 
genus Rypticus, 261. 

schwarzi, Mordellistena, 289, 291 (fig.), 
293 (fig.). 

Scimbalium, 97, 111, 121. 
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Scimbalium anale, 111, 121. 
grandiceps, 121. 
pallidum, 111. 
planicolle, 111. 
Scimbalium (subgenus), 111. 
Schiocharella, 121. 
(subgenus), 98, 102. 
delicatula, 121. 
Sciocharis (subgenus), 98, 102. 
castanoptera, 121. 
Scioporus, 121. 
brunneus, 121. 
Sclerochiton, 100, 115, 121. 
indicus, 115. 
ochraceus, 121. 
Sclerurus albigularis, 219. 
albigularis albigularis, 219. 
scolopaceum, Lathrobium, 108. 
Scolopacidae, 193. 
Scolopax alba, 183. 
flavipes, 193. 
melanoleuca, 198. 
Scopaeodera, 121. 
nitida, 121. 


Scopaeodera (subgenus), 100, 106. 


Scopaeodes, 95, 114, 121. 
gracilis, 114, 121. 
Scopaeoma, 121. 
rotundiceps, 121. 
Scopaeoma (subgenus), 100, 106. 
Scopaeomerus, 121. 
palmatus, 121. 
Scopaeopsis, 121. 
(subgenus), 100, 106. 
opaca, 121. 
Scopaeus, 100, 103, 105, 121. 
angusticeps, 106. 
angustissimus, 105. 
arizonae, 105. 
beesoni, 105. 
bicolor, 105. 
brachypterus, 105. 
carolinae, 105. 
cervicula, 105. 
cognatus, 105. 
crassulus, 105. 
decipiens, 105. 
degener, 105. 
delicatus, 105. 
dentiger, 121. 
didymus, 106, 121. 
dilutus, 106. 
duryi, 106. 
elaboratus, 106. 
exiguus, 106, 119. 
fasciatellus, 106. 
filus, 106. 
gilensis, 106. 
hudsonicus, 106. 
laxus, 106. 
limbatus, 106. 
longiceps, 106. 
macilentus, 106. 
marginatus, 106. 
nitidulus, 106. 
nitidus, 106. 
notangulus, 106. 
opacus, 106. 
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Scopaeus pallens, 106. 

pallidulus, 106. 

picipes, 106. 

procerus, 106. 

prolixipennis, 106. 

pulchellus, 106. 

puritanus, 106. 

pygmaeus, 106. 

quadripennis, 106. 

rotundiceps, 106, 121. 

saginellus, 106. 

salvini, 106. 

semifuscus, 106. 

simplicicollis, 106. 

sonoricus, 106. 

spectralis, 106. 

subfasciatus, 106. 

texanus, 106. 

truncaticeps, 106. 

ventralis, 106. 

versicolor, 106. 
Scopaeus (subgenus), 100, 105. 
Scopobium, 97, 107, 121. 

anthracinum, 107, 121. 
Seoponeus, 121. 

testaceus, 121. 
Scotonomus, 95, 121. 

raymondi, 114, 121. 
sculptipennis, Stiliderus, 107. 
sculticeps, Platygonium, 120. 
scutellaris, Mordella, 281. 
Scymbalopsis, 121. 

grandiceps, 121. 
sectator, Astenus, 116. 
seductus, Centurus rubricapillus, 213. 
segmentata, Cepedea, 582. 
Seiurus noveboracensis noveboracensis, 

246. 

Sellatus, Homoeotarsus, 114. 
semibrunneum, Hypomedon, 104. 
semicoeruleum, Lobrathium, 111. 
semifasciata, Monoxia, 145. 
semifuscus, Scopaeus, 106. 
seminigrum, Hypomedon, 108. 

Medon, 119. 

Micromedon, 119. 
Seminole Indians, catalog of crania, 

390. 

semireducta, Clonopora, 29, 30. 
semirubidum, Lathrobium, 109. 
semirubrum, Lathrobium, 109. 
Senegalia, 281. 
sepia, Mordellistena, 294 (fig.), 305. 
septentrionalis, Cathartes aura, 184. 

Empidonomus varius, 226. 

Falco femoralis, 188. 

Hyla, 546, 568. 

Opalina, 546, 568. 

Rana, 546 (fig.). 
seriata, Mordella, 284. 
seriatipennis, Stereocephalus, 121. 
Sericans, Glipodes, 285, 291 (fig.). 

Mordella, 285. 
serpens, Noumea, 120. 
Serpentina, Lissobiops, 119. 
serpentinum, Cryptobium, 119. 
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serpentinus, Lissobiops, 113. 
serricornis, Tomoxia, 277, 291 (fig.). 
setigera, Acanthoglossa, 122. 
Echiaster, 116. 
Sunesta, 122. 
Setophaga ruticilla, 246. 
verticalis pallidiventris, 246. 
seychellensis, Cepedea, 508, 582. 
shastanicum, Medon, 105. 
shastanus, Orus, 105. 
ri Cepedea, 524 (fig.), 566, 583, 
18. 
siamensis, Cepedea, 502, 506 (fig.), 513 
566, 581. 
Opalina nucleolata, 539 (fig.), 540 
(fig.), 568. 
sibilatrix, Leptodactylus, 497. 
Sicalis flaveola flaveola, 259. 
signaticornis, Paederus, 112. 
signatus, Astenus, 116. 
Stilicoderus, 121. 
siluriana, Hederella, 32, 68, 72, 88. 
simile, Lathrobium, 108. 
similis, Astenus, 116. 
Rana, 515, 565. 
Stilicus, 107. 
simplex, Lathrobium, 108. 
Lithocharis, 102. 
simplicicollis, Scopaeus, 106. 
simscni, Paederus, 112. 
simulans, Astenus, 116. 
sinensis, Cepedea buergeri, 500 (fig.), 
581 


singularis, Suniopsis, 122. 
sinuatocolle, Medon, 104. 
Sittasomus griseicapillus griseus, 216. 
griseus, 216. 
Smecticus, 262. 
bicolor, 263. 
smithi, Opalina ranarum, 584. 
Thinocharis, 102. 
Soapfishes of the genus Rypticus, 261. 
solenopsidis, Myrmecosaurus, 120. 
solitaria, Tringa, 193. 
Tringa solitaria, 193. 
solitarius, Echiaster, 116. 
Scaphiopus, 597. 
sondaicus, Paederus, 112. 
sonnini, Colinus cristatus, 188. 
Perdix, 188. 
sonomae, Orus, 105. 
sonorensis, Mordellistena, 
299. 
sonoricus, Lithocharis, 102. 
. Seopaeus, 106. 
‘sonorina, Stilicolina, 106. 
sonorinus, Omostilicus, 120. 
sordida, Galleruca, 146, 155. 
Monoxia, 148-150, 153, 155, 158, 
167, 169-171. 
sordidus, Eusclerus, 118. 
Sorghum vulgare var. caffrorum, 165. 
soror, Lobrathium, 111. 
sorocula, Lithocharis, 102. 
spadix, Pyrrhomyias vieillotoides, 230. 
sparsa, Mordellistena, 290. 
sparsellum, Lathrobium, 108. 
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sparsus, Lithocaon, 119. 
Sparvius caerulescens, 186. 

platypterus, 185. 
speciosus, Colymbus dominicus, 180. 

Podiceps, 180. 
spectabilis, Charichirus, 117. 

Lithocharis, 117. 
specter, Astenus, 116. 
spectralis, Scopaeus, 106. 
Sphaerinium, 116. 

Spaerinum, 116. 
Sphaeronium, 116. 
Sphaeronum, 100, 116, 121. 

pallidum, 116, 121. 
spinifer, Tomoxia, 273, 292 (fig.). 
spinifera, Cepedea, 508, 559, 566, 582. 
spinolae, Latona, 119. 
spinosa, Jacana, 191. 

Spinus psaltria columbianus, 258. 
spiralis, Opalina, ‘551. 
Spirifer, 36. 

acuminatus, 40, 46, 59-61, 65, 68. 

mucronatus thedfordensis, 35, 48. 
Spirochona elegans, 619. 

Spirosoma, 113, 121. 

fulvescens, 121. 
spissiceps, Homoeotarsus, 113. 
spissicorne, Lathrobium, 108. 
splendens, Fringilla, 258. 

Volatinia jacarina, 258. 
splendidipennis, Stiliderus, 107. 
Sporophila bouvronides, 258. 

gutturalis, 258. 

nigricollis nigricollis, 258. 
squarrosa, Grindelia, 162. 
stagnophilum, Typhlobium, 122. 
Stamnoderus, 101, 115, 121. 

apicalis, 115. 

bernhaueri, 115. 

carolinae, 115. 

cubensis, 115. 

delauneyi, 115. 

dissimilis, 115. 

godmani, 121. 

labeo, 115. 

monstrosus, 115. 

oligothorax, 115, 

pallidus, 115. 

varians, 115. 

Staphylinid beetles of the tribe Pae- 
derini, generic revision, 93. 
staphylinoides, Isocheilus, 118. 

Lithocharis, 118. 

Stapbylinus angustatus, 122. 

elongatus, 119. 

orbiculatus, 122. 

punctatus, 117. 

riparius, 120. 
steiningeri, Reptaria (Bryozoon), 62, 

68, 91. 
stejnegeri, Protoopalina, 476, 477 (fig.), 
563, 572, 618. 
Stelgidopteryx ruficollis aequalis, 235. 
stellata, Mangelia, 132. 
Stellatoma, 132. 
Stellatoma, 1382. 
stellata, 132. 


668 PROCEEDINGS OF THE NATIONAL MUSEUM 


Stereocephalus, 121. 
seriatipennis, 121. 

Sterna. maxima, 195. 

sternostignotus, Bufo, 491, 563. 


stevensoni, Protoopalina, 559, 571. 


stibium, Lathrobium, 109, 
stictica, Tyto alba, 203. 
Stilicoderus, 107, 121. 
signatus, 121. 
Stilicolina, 100, 106, 121. 
sonorina, 106. 
tristis, 106, 121. 
Stilicopsis, 101, 115, 121. 
auripilis, 115. 
circumflexa, 115. 
paradoxa, 115, 121. 
subtropica, 115. 
thoracica, 115. 
Stilicosoma, 107, 122. 
rufipes, 122. 
Stilicus, 100, 107, 122. 
abbreviellus, 107. 
agnatus, 107. 
angularis, 107. 
angustatus, 107. 
apicalis, 107. 
biarmatus, 107 
capitalis, 107. 
ceylanensis, 107. 
chilensis, 107. 
cribratus, 107. 
densipennis, 107. 
dentatus, 107. 
geniculatus, 107. 
hanhami, 120. 
insularus, 107. 
jucundus, 107. 
lacustrinus, 107. 
latiusculus, 107. 
luculentus, 107. 
minusculus, 107. 
nigrolucens, 107. 
ocularis, 107. 
opaculug, 107. 
orbiculatus, 107, 122. 
oregonus, 107. 
pruinosus, 107. 
rudis, 107. 
rufescens, 107. 
rufipes, 107, 122. 
Similis, 107. 
tristis, 121. 
velutinus, 107. 
Stiliderus, 100, 107, 122. 
cieatricosus, 122. 
crassus, 107. 
feae, 107. 
fenestratus, 107. 
nitidipennis, 107. 
sculptipennis, 107. 
splendidipennis, 107. 
Stiliphacis, 101, 115, 122. 
occipitalis, 115, 122. 
Stilocharis, 122. 
longula, 122. 
Stilocharis (subgenus), 99, 102. 
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Stilomedon, 99, 103, 122 ° 
connexum, 103, 122. 
insularum, 103. 
strigicolle, 103. 
tabacinum, 103. 
triseriatum, 103. 
Stilomedon (subgenus), 99, 103. 
Stilt, black-necked, 194. 
stipes, Ophiomedon, 120. 
stolonifera, Reptaria, 29, 62, 63, 69, 70, 
73, 91. 
Stomatopora, 26, 32. 
alternata, 36. 
strenuus, Homoeotarsus, 113. 
Streptoprocne zonaris albicincta, 204. 
striata, Ardea, 182. 
Dendroica, 245. 
Muscicapa, 245. 
striatipictus, Saltator, 257. 
Saltator striatipictus, 257. 
striatum, Achenium, 111. 
striatus, Butorides striatus, i82. 
strigicolle, Stilomedon, 103. 
Strigidae, 203. 
strigilis, Astenus, 116, 
Strix alba, 203. 
phaloenoides, 203. 
Study of LeConte’s types of the beetles 
in the genus Monoxia, with descrip- 
tions of new species, 145. 
Sturnella magna paralios, 248. 
Styliderus, 107. 
Styracosaurus, 16. 
albertensis, 14. 
ovatus, 1. 
subaequale, Lathrobium, 108. 
subatrus, Homoeotarsus, 113. 
subbifrenatus, Rhypticus, 268. 
Rypticus, 264, 268-270. 
suberistata, Cranioleuca, 218. 
Synallaxis, 218. 
subcylindrica, Cepedea, 526 (fig.), 527, 
624. 


subfasciatus, Scopaeus, 106. 
subflava, Inezia subflava, 232. 
subgracile, Lathrobium, 108. 
Sublegatus glaber, 234. 

modestus glaber, 234, 
sublestum, Medon, 105. 
subopacus, Thinocharis, 102. 
subseriatum, Lobrathium, 109. 
subsimile, Medon, 105. 
subterraneus, Micrillus, 119. 
sabtropica, Stilicopsis, 115. 
sudafricana, Opalina, 558 (fig.), 554, 

568, 616. 

Sula leucogaster leucogaster, 181. 
sulcatus, Aulacorhynchus suleatus, 211. 

Pteroglossus, 211. 
sulcirostris, Crotophaga, 202. 

Crotophaga sulcirostris, 202. 

Sulidae, 181. ; 
sumatrensis, Astenus, 116. 
summermanae, Mordella, 288. 
Sunesta, 101, 122. 

(subgenus), 116, 

setigera, 122. 
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Sunides, 122. 
boreophiloides, 122. 

Suniocharis, 101, 115, 122. 
modesta, 122. 
sp. 115. 

Suniogaster, 122. 
ampliventris, 122. 

Suniopsis, 122. 
singularis, 122. 

Suniosaurus, 122. 
cuadriceps, 122. 

Suniotrichus, 97, 102, 122. 
capillaris, 122. 
sp., 102. 

Sunius, 102, 115, 122. 
ampliventris, 122. 
angusStatus, 122. 
bimaculatus, 117. 
melanocephalus, 122. 
paradoxus, 118. 
pulcher, 120. 

suspecta, Litolathra, 119. 

suspectum, Lathrobium, 108. 

suturalis, Homoeotarsus, 113. 

Swallow, barn, 236. 

Swift, black, 204. 

sylvatica, Rana, 467, 542, 545, 556. 

Sylvia agilis, 246. 
cerulea, 245. 

Sylviidae, 242. 

Synallaxis albescens occipitalis, 217. 
albescens trinitatis, 217. 
cinnamomea bolivari, 217. 
fuscifrons, 217. 
occipitalis, 217. 
subcristata, 218. 
terrestris bolivari, 217. 

systoma, Cacopus, 531, 567. 

szechuanus, Gnathopaederus, 118. 
Paederus, 112. 

tabacina, Lithocharis, 121. 

tabacinum, Polymedon, 121. 
Stilomedon, 108. 

tabascana, Mordellistena, 305. 

Tachyphonus rufus, 252. 

tacomae, Lobrathium, 111. 

tahoense, Medon, 105. 

Tamatia bicineta, 211. 

lampaensis, Crassispira 

rella), 136, 1388. 

tamulus, Paederus, 112. 

Tanager, summer, 253. 

Tanagra, 256. 
arthrus, 255. 
cana, 254. 
humeralis, 260. 
laniirostris crassirostris, 256. 
nigrigula, 252. 
rufa, 252. 
trinitatis, 256. 
xanthogaster exsul, 255. 

tantillum, Hypomedon, 103. 

Taraba major granadensis, 219. 

Teal, blue-winged, 183. 

tempestivus, Paederus, 112. 

temporalis, Rana, 529, 568. 


(Crassispi- 
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tenera, Hederella, 40, 68, 72, 82. 
hae gine catalog of crania of Indians, 


renner Hernodia, 65, 66, 68, 73, 


tenue, Lathrobium, 109, 118. 
tenuis, Lathrobioma, 118. 
Protoopalina, 573. 
tenuiventris, Astenus, 116. 
terminatum, Lathrobium 
peus), 109, 122. 
termitis, Opalina, 555 (fig.), 568. 
Tern, royal, 195. 
tessellata, Mordellistena, 296. 
testacea, Lena, 119. 
Metaxyodonta, 119. 
testaceum, Hypomedon, 103. 
testaceus, Scoponeus, 121. 
Tetartopeus, 122. 
(subgenus), 98, 109. 
Tetramedon, 122. 
(subgenus), 99, 104. 
rufipenne, 122. 
tetricum, Lathrobium, 109. 
texana, Lathrobiopsis, 119. 
Lathrobium, 109. 
Mordellistena, 308. 
Neopanope, 19. 
texanum, Medon, 104. 
texanus, Homoeotarsus, 113. 
Paederus, 112. 
Scopaeus, 106. 
Texas, catalog of crania of Indians, 444. 
Thalasseus maximus maximus, 195. 
Thamnocoelum, 30. 
pennulatum, 62. 
Thamnophilus doliatus fraterculus, 220 
thea, Cerodrillia (Cerodrillia), 128, 129. 
Thectocercus, 200. 
thedfordensis, Hederella, 31, 36, 42—45,. 
69, 70, 73, 76, 88. 
thedfordensis, Spirifer mucronatus, 35, 
43. 
thiagi, Cepedea, 526 (fig.), 623. 
Thinocharis, 98, 102, 122. 
bakeri, 102. 
earinicollis, 102. 
earolinensis, 102. 
congruens, 102. 
delicatulus, 102. 
exilis, 102. 
fragilis, 102. 
fuscina, 102. 
nigricans, 102. 
nubipennis, 102. 
pertenuis, 102. 
pygmaea, 102, 122. 
smithi, 102. 
subopacus, 102. 
Thinocharis (subgenus), 98, 102. 
thoracica, Lithocharis, 102. 
Stilicopsis, 115. 
Thraupidae, 251. 
Thraupis episcopus cana, 254. 
Threskiornithidae, 183. 
Thripadectes virgaticeps elagesi, 219. 


(Tetarto- 
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Thripobrotus lafresnayi, 216. 

Throbalium, 122. 

dividuum, 122. 
Thryophilus albipectus hypoleucus, 239. 

leucotis hypoleucus, 239. 

leucotis venezuelanus, 239. 

rufalbus cumanensis, 239. 
Thryothorus, 239. 

ludovicianus, 240. 

ruficaudatus, 239. 

venezuelanus, 239. 
thula, Ardea, 182. 

Leucophoyx thula, 182. 
tiara, Mordellistena, 298, 306. 
Tiaris bicolor omissa, 257. 

omissa, 257. 

tigerina, Rana, 565, 566, 567, 618. 

tigrina, Rana, 534. 

Tigrisoma lineatum lineatum, 183. 

toddi, Calospiza viridissima, 255. 

Todirostrum cinereum cinereum, 231. 

schistaceiceps griseolum, 231. 

sylvia griseolum, 231. 

Todus cinereus, 231. 

Tolmarchus, 226. 

Tolmomyias flaviventris aurulentus, 230. 

sulphurescens exortivus, 230. 
Tomoxia, 273. 

bidentata, 292 (fig.). 

binotata, 275, 276, 292 (fig.). 
brevipennis, 275, 292 (fig.), 
(fig.). 

fiebrigi, 274, 292 (fig.). 

fulviceps, 274, 292 (fig.). 

hilaris, 273. 

serricornis, 277, 291 (fig.). 

spinifer, 273, 292 (fig.). 

torquata, Alcedo, 209. 

Megaceryle torquata, 209. 
Totanus flavipes, 193. 

melanoleucus, 193. 
Trachysectus, 122. 

confluentus, 122. 

Trachysectus (subgenus), 99, 104. 

transilis, Aratinga wagleri, 200. 

transvaalensis, Protoopalina, 477, 478 
(fig.), 563, 616. 

Trematode from the loon, Gavia immer, 
and its relationship to Haematotre- 
phus fodiens Linton, 1928, 139, 

ee ag Opalina, 554 (fig.), 568, 

4. 

Triceratops, 5, 13, 16. 

tricolor, Lobrathium, 110. 
Paederus, 112. 

Tringa fuScicollis, 194. 
himantopus, 194. 
macularia, 193. 
melanotos, 194. 

Solitaria, 193. 

solitaria solitaria, 193. 
trinitatis, Euphonia, 256. 

Phyllobates, 493. 

Synallaxis albescens, 217. 

Tanagra, 256. 

Zelleriella, 493 ‘(fig.), 563. 
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Tripectenopus, 122. 
caecus, 122. 
triseriata, Hederella, 58, 71, 72, TT. 
triseriatum, Stilomedon, 103. 
triste, Lobrathium, 111. M 
tristis, Pachyramphus polychopterus, 
eA 


Psaris marginatus, 223. 
Stilicolina, 106, 121. 
Stilicus, 121. 
tristriatus, Basileuterus meridanus, 247. 
Trochilidae, 204. 
Trochilus alice, 206. 
anthophilus, 205. 
augusti, 204. 
fimbriatus, 205. 
guimeti, 208. 
nigricollis, 207. 
Trochocerus, 122. 
godmani, 122. 
Troglodytes aédon, 240. 
cumanensis, 239. 
musculus clarus, 240. 
Troglodytidae, 237. 
Trogon collaris, 208. 
festatus, 209. 
fulgidus, 208. 
Trogonidae, 208. 
Trogonurus collaris collaris, 208. 
truei, Ascaphus, 568, 618. 
truncata, Opalina ranarum, 490. 
Zelleriella, 497, 498 (fig.). 
truncaticeps, Scopaeus, 106. 


tuberculifer, Myiarchus tuberculifer, 
228. 
Tyrannus, 228. 


tubereculosus, Ecitonides, 118. 
Tubuliporina, 26. 
tucuyensis, Dysithamnus, 220. 
Dysithamnus plumbeus, 220. 
tumidum, Cryptobium, 118. 
Hesperobium, 118. 
tumidus, Homoeotarsus, 114. 
Turdidae, 241. 
Turdus albiventer, 241. 
fumigatus aquilonalis, 241. 
leucomelas albiventer, 241. 
leucomelas epphipialis, 241. 
turrialbanus, Paederus (Gnathopaede- 
rus), 118, 120. 
Turris rugitecta, 135. 
Turritid mollusks from Florida, 127. 
Two Medicine formation, Upper Cre- 
taceous of Montana, Ceratopsian 
dinosaurs from, 1. 
Typhlobium, 111, 112. 
stagnophilum, 122. 
typhonius, Leptodactylus, 485. 
typica, Monista, 119. 
typicalis, Hederella, 68. — 
Hederopsis, 29 (fig.), 58, 59, 73, 89. 
Tyrannidae, 224. 
Tyrannula bogotensis, 229. 
cineracea, 229. 


‘| tyrannulus, Muscicapa, 228. 


Myiarchus tyrannulus, 228. 
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Tyrannus borealis, 228. 
chloronotus, 226. 
dominicensis dominicensis, 226. 
melancholicus chloronotus, 226. 
(Milvulus) monachus, 225. 
tuberculifer, 228. 

Tyto alba, 203. 
alba stictica, 203. 

Tytonidae, 203. 

ulrichi, Hederella, 40, 68, 73, 88. 
Hernodia, 65, 73, 90. 

umbilicata, Echiaster, 116. 

undata, Diclidia, 310, 311. 

undulata, Opalina, 550, 551 (fig.), 624. 

unicolor, Lobrathium, 110. 

Upper Cretaceous of Montana, Ceratop- 
sian dinosaurs from the Two Medi- 
cine formation, 1. 

uranoscopus, Formicocephalus, 118. 

urubitinga, Falco, 185. 

Hypomorphnus urubitinga, 185. 

uruguayensis, Zelleriella, 485 (fig.), 488. 
489, 563. 

usticollis, Paederus, 112. 

ustulatum, Lobrathium, 109. 

ustus, Leucopaederus, 119. 

Paederus, 112. 

vafer, Mordellistena, 310. 

vafrum, Lobrathium, 109. 

vagans, Hederrella, 31, 38, 39, 41. 43. 
69, 70, 72, 79. 

vagans, Lobrathium, 110. 

vagus, Homoeotarsus, 113. 

validiceps, Lobrathium, 109. 

vancouveri, Homoeotarsus, 114. 

Lathrobium, 108. 
Medon, 105. 

Varanidae, 562. 

Varanus niloticus, 475, 562, 618. 

varia, Mniotilta, 244. 

varians, Stamnoderus, 115. 

varsoviensis, Hederella, 58, 71, 72, 84. 

velutinus, Stilicus, 107. 

Venezuela, observations on the birds of 
northern, 173. 

yenezuelana, Compsocoma flavinucha, 

53. 


Compsocoma somptuosa, 253. 
venezuelanus, Philydor, 218. 
Thryophilus leucotis, 239. 
Thryothorus, 239. 
Xenicopsoides montanus, 218. 
venezuelensis, Atalotriccus pilaris, 231. 
Campylorhamphus _ trochilirostris, 
216. 
Henicorhina leucophrys, 240. 
Mionectes olivaceus, 235. 
Molothrus, 250. 
Molothrus bonariensis, 250. 
Myiarchus, 227. 
Myiarchus ferox, 227. 
Ramphocelus, 252. 
Ramphocelus carbo, 252. 
Xiphorhynchus, 216. 
Veniliornis kirkii continentalis, 211. 
oleaginus reichenbachi, 212. 
ventrale, Lobrathium, 110. 
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ventralis, Homoeotarsus, 113. 
Scopaeus, 106. 
vermiforme, Pinnotherion, 23. 
yverreauxi, Leptotila, 198. 
Leptotila verreauxi, 198. 
verrucosa, Rana, 555, 568, 
versatilis, Ophites, 114, 120. 
versicolor, Hyla, 544. 
Scopaeus, 106. 
vestita, Monocharis, 119. 
vestitus, Deroderus, 118. 
vidua, Mordella, 282. 
Mises Muscicapa (Tyrannula), 
Pyrrhomyias vieillotoides, 230, 
vilis, Lithocharis, 102. 
bia acne Zenaidura auriculata, 195, 
6. 
Vireonidae, 248. 
virescens, Ardea, 182. 
Butorides virescens, 182. 
virginiana, Bellaspira, 1388. 
Mangelia, 133. 
virginianus, Colinus, 189. 
virginicum, Lathrobium, 108. 
virginicus, Homoeotarsus, 113. 
virgula, Cepedea, 507, 538, 566, 582. 
Opalina, 507, 623. 
virguloidea, Opalina, 467, 542, 545, 556, 
558, 621. 
viridissima, Aglaia, 254, 
Calospiza viridissima, 254. 
Psittacula, 201. 
viridissimus, Forpus passerinus, 201. 
vittigera, Rana, 519. 
Volatinia jacarina splendens, 258. 
etek Dibelonetes (Heteronetes), 
18. 
vulgaris, Beta, 159, 165. 
Bufo, 624. 
wagleri, Centurus rubricapillus, 213. 
Walker, Henry A. (See under A. §. 
Pearse. ) 
Warbler, black and white, 244. 
black-poll, 245. 
black-throated blue, 244. 
eerulean, 245. 
Connecticut, 246. 
washingtoni, Lathrobium, 108. 
waterhousei, Echiaster, 116. 
Water-thrush, northern, 246. 
Wetmore, Alexander, on birds of north- 
ern Venezuela, 173. 


wollastoni, Mesunius, 119. 
zamachana, Protoopalina, 478 (fig.), 
563, 574. 


Xantho, 22. 

Xanthocephalus xanthocephalus, 249. 

xanthogenys, Atlapetes brunnei-nucha, 
259 


Buarremon, 259. 
xanthopyga, Mordellistena, 
298. 

Xanthornus, 251. 
decumanus, 251. 
nigrogularis, 249. 

Xanthoura yncas caeruleocephala, 237. 


288, 297, 
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xanti, Rhypticus, 264. 
Rypticus, 264, 265. 
Xenicopsoides montanus venezuelanus, 
218. 
Xenocharis, 122. 
oceipitalis, 122. 
Xenomedon, 122. 
formicarius, 122. 
Xenopodinae, 590. 
xenopodos, Protoopalina, 478, 563, 571, 
616. 
Xenops genibarbis neglectus, 219. 
minutus neglectus, 219. 

Xenopus calearatus, 478. 
laevis, 478, 563. 
Xiphorhynchus nanus demonstratus, 

215. 
triangularis hylodromus, 215. 
venezuelensis, 216. 
xyster, Protoopalina, 576. 
Yellowlegs, greater, 193. 
lesser, 193. 
ypecaha, Aramides, 190. 
yucateca, Paederus, 112. 
yunnanensis, Protoopalina, 479 (fig.), 
0638, 572. 
Zeamordella, 277, 278. 
zelleri, Cepedea dimidiata, 524, 559. 
Opalina, 615. 
Zelleriella, 470, 471, 488, 492 (fig.), 560, 
569, 570, 577, 584, 591, 594-596, 
600, 602, 605, 608-612, 614, 619, 
622-625, 627. 
africana, 627. 
antunesi, 486, 
(fig.), 559, 563. 
antunesi quadrata, 488. 
artigasi, 499. 
boipevae, 498 (fig.). 


487 (fig.), 488 
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Zelleriella brasiliensis, 483 (fig.), 484 


(fig.), 489, 490, 563, 577. 
ecorniola, 495 (fig.), 496. 
cornucopia, 495 (fig.), 624. 
dubia, 489, 490. (fig.), 563. 
faleata, 496 (fig.), 624. 
foliacea, 497 (fig.). 
hylaxena, 493. 
jaegeri, 499 (fig.). 
magna, 485, 490. 
opisthocarya, 485, 490. 
orientalis, 494, 625. 
ovonucleata, 491 (fig.), 563. 
ovonucleata bufonis, 491, 563. 
patagoniensis, 490. 
piscicola, 494 (fig.), 563, 617. 
sp., 499, 500 (fig.), 563. 
trinitatis, 493 (fig.), 563. 
truncata, 497, 498 (fig.). 
uruguayensis, 485 (fig.), 488, 489, 

563. 
uruguayensis quadrata, 486 (fig.), 

563. 

Zenaida, 196. 
jessieae, 196. 
ruficauda, 196. 
ruficauda robinsoni, 196. 
Zenaidura auriculata Jessieae, 196. 
auriculata robinsoni, 196, 197. 
auriculata rubripes, 196. 
auriculata ruficauda, 196. 
auriculata vinaceo-rufa, 195, 196. 
rubripes, 196. 
me ieee Opalina, 529 (fig.), 534, 5638, 
585. 
Zonaster, 122. 
optatus, 122. 
zonothorax, Climacocercus, 1&6. 
Micrastur ruficollis, 186. 
zuni, Astenus, 116, 
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